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LETTER  OF  TRANSMITTAL 

May  1st,  1957 


Honorable  Steve  McNichols 
Governor  of  Colorado 
State  Capitol  Building 
Denver  2,  Colorado 

Dear  Governor  McNichols: 

In  compliance  with  the  requirements  of  the  law,  Chapter 
92,  Article  32,  Section  11  of  the  Colorado  Revised  Statutes 
1953,  I  have  the  honor  to  transmit  herewith  the  Report  of  the 
State  Bureau  of  Mines  for  the  year  1956. 

Respectfully   submitted, 


Walter  E.  Scott,  Jr. 
Commissioner  of  Mines 
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FOREWORD 


The  Bureau  of  Mines  of  the  State  of  Colorado  was  estab- 
lished by  an  Act  of  the  Tenth  General  Assembly  and  approved 
March  30,  1895.  The  Bureau  of  Mines  Law  established  the  of- 
fice of  Commissioner  of  Mines  which  had  been  authorized  by 
the  Colorado  State  Constitution  in  1876  (Article  16,  Section  1), 
and  charged  the  Commissioner  of  Mines,  among  other  things, 
with  the  supervision  of  Metal  Mine  Inspection  and  the  en- 
forcement of  laws  relative  to  health  and  safety  in  Metal  Mines. 
Subsequently,  this  Act  was  broadened  to  include  "any  ore  mill, 
sampling  works,  smelter,  metallurgical  plant,  rock  quarry, 
clay  pit,  and  rock  excavations,  tunnels,  or  mine  workings  of 
whatever  kind  or  character,  except  coal  mines." 

The  Thirty-sixth  General  Assembly  in  1947  passed  an  Act 
requiring,  in  addition  to  the  above,  that  the  Commissioner  of 
Mines  conduct  safety  inspection  of  all  oil  wells,  property  and 
equipment  appurtenant  immediately  and  used  in  connection 
with  producing  oil  wells  and  further  charged  him  with  the 
enforcement  of  laws  relating  to  the  health,  safety,  and  welfare 
of  any  person  employed  in  such  wells,  or  other  property. 

From  time  to  time,  and  by  various  opinions  and  decisions, 
the  Colorado  Bureau  of  Mines,  under  the  direction  of  the  Com- 
missioner of  Mines,  has  been  authorized  and  empowered  to 
make  safety  inspections  of  all  underground  metal  or  mineral 
mines,  open  pit  or  other  surface  mines,  rock  and  mineral  quar- 
ries, clay  pits  and  mines,  earth  and  rock  dams,  water  canals, 
highway  excavations,  highway  gravel  pits,  all  rock  excava- 
tions, rock  tunnels  or  any  mine  workings  of  whatever  kind  or 
character  (except  coal  mines),  ore  mills,  mineral  grinding 
plants,  highway  gravel  crushing  plants,  sampling  works,  smel- 
ters, chemical  plants  producing  a  chemical  from  ore  or  min- 
erals, metallurgical  plants,  oil  and  gas  wells  and  all  equipment 
and  machinery  used  in  connection  with  any  of  the  above  and 
all  buildings  thereon. 

The  Commissioner  of  Mines  was  authorized  to  make  such 
rules  and  regulations  as  may  be  necessary  for  carrying  out 
provisions  of  safety,  and  he  has  further  been  charged  with  the 
enforcement  of  laws  relating  to  the  health,  life,  safety  and 
welfare  of  all  persons  employed  in  any  of  the  above  mentioned 
categories.  The  Commissioner,  upon  receipt  of  reliable  infor- 
mation indicating  any  condition  that  might  be  injurious  or 
dangerous  to  the  health  or  safety  of  workmen  employed  in 
these  places,  or  any  time  when  he  deems  it  necessary,  makes 
inspections  or  has  inspections  made  by  the  inspectors  of  the 
Bureau  of  Mines  who  report  to  him  on  any  unsafe  condition  or 
unsafe  practice.  Whenever  possible,  all  accidents  are  inquired 
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into  and  a  record  is  kept  giving  complete  information  concern- 
ing accidents.  All  fatal  accidents  are  promptly  inquired  into 
by  an  inspector  and  a  complete  written  report,  made  to  the 
Commissioner  of  Mines,  becomes  a  part  of  the  records  of  the 
Bureau  of  Mines. 

The  Bureau  of  Mines  is  required  to  disseminate  such  in- 
formation concerning  mining  and  minerals  as  may  be  required 
by  the  public,  and  when  he  has  opportunity  and  means,  the 
Commissioner  of  Mines  is  charged  with  collecting  and  pre- 
serving mineral  specimens  and  accumulating  technical  and 
other  data  relating  to  mining,  metallurgical  processes  and 
geology.  He  is  also  required  to  examine,  report  on  and  record 
the  geological  formation  of  important  mining  districts  or 
mining  areas. 

The  Commissioner  of  Mines  has  authority  to  undertake 
any  research  project  which  would  be  of  assistance  to  those 
engaged  in  mining  or  which  in  any  way  would  help  to  de- 
velop the  mineral  resources  of  Colorado.  He  is  charged  with 
the  responsibility  of  making  investigations  regarding  pros- 
pecting, buying,  selling,  transporting,  treating  and  reduc- 
ing ores  and  minerals,  and  of  recording  the  progress  of  the 
mineral  industry  providing,  of  course,  that  he  has  means 
therefore  to  do  so. 

The  Commissioner  of  Mines  may,  from  time  to  time,  with 
the  consent  of  the  Governor,  compile,  publish  and  distribute 
bulletins  on  subjects,  districts  and  counties.  When  considering 
a  county  or  district,  the  report  shall  give  in  detail  the  history  of 
the  locality,  the  geology,  the  record  of  mines  and  mills,  the  pro- 
cesses of  treatment  with  results,  and  shall  classify  and  locate 
mining  property  and  prospects,  together  with  maps  of  the  same 
provided,  of  course,  that  there  are  appropriations  for  such 
work. 

The  first  and  foremost  function  of  the  Colorado  Bureau  of 
Mines  is  Safety  Inspection.  By  inspections  and  investigations 
consistent  efforts  are  made  to  see  that  safe  methods  and  safe 
practices  are  used  to  protect  the  health,  life,  safety  and  welfare 
of  all  persons  employed  in  the  mineral  and  other  industries  un- 
der the  jurisdiction  of  the  Bureau. 

The  Bureau  of  Mines  has  in  its  custody  one  of  the  very  finest 
mineral  collections  in  existence.  In  addition  to  the  specimens 
from  all  over  the  world,  one  of  the  most  unusual  features  of  this 
collection  is  the  fact  that  it  contains  specimens  of  ore  from  all 
of  the  great  mines  of  Colorado.  While  the  collection  is  visited 
annually  by  thousands  of  tourists,  it  continues  to  be  of  much 
interest  and  concern  to  prospectors,  miners,  engineers,  geolo- 
gists and  persons  genuinely  interested  in  Colorado's  mineral 
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industry.  Foreign  engineers  and  geologists  have  been  most  en- 
thusiastic about  the  Colorado  collection.  Many  new  specimens 
from  Colorado  mines  were  added  to  the  collection  during  1956. 

In  addition  to  their  regular  duties  of  inspection  and  in- 
vestigation, Bureau  of  Mines  Inspectors  are  qualified  to  teach 
standard  U.  S.  Bureau  of  Mines  First-Aid  classes.  Many  such 
classes  have  been  taught  in  all  districts  over  the  State  and  we 
feel  that  this  instruction  tends  to  promote  safety  in  the  minds 
of  both  the  operator  and  miner  as  well  as  to  provide  trained 
personnel  in  the  industry  for  emergency  first-aid  treatment. 
These  classes  are  usually  taught  after  hours;  however,  they  can 
be  taught  any  time  that  is  convenient  with  the  operator  and 
employee  and  the  Bureau  of  Mines  welcomes  the  opportunity 
to  provide  this  additional  service  upon  application  by  the  oper- 
ator or  any  group  connected  with  the  mining  industry.  One 
member  of  cur  staff,  G.  A.  Franz,  Jr.,  is  qualified  to  examine 
and  issue  cards  to  members  of  completed  classes  in  Colorado 
and  we  hope  to  have  most  of  our  inspectors  so  rated  in  the  fu- 
ture. During  the  year  the  Colorado  Bureau  of  Mines  has  ac- 
quired six  sets  of  Chemox  Breathing  Apparatus  and  our  in- 
spectors are  available  and  qualified  to  give  instruction  in  the 
emergency  use  of  this  equipment. 

Advice  and  information  are  freely  given  to  prospectors  and 
small  operators  in  order  to  further  the  State's  mineral  develop- 
ment but  no  written  reports  on  mines  are  made  and  care  is 
taken  not  to  encroach  on  the  proper  field  of  consulting  engi- 
neers and  geologists. 

Much  of  the  work  of  the  Bureau  of  Mines,  including  this 
report,  would  not  be  possible  if  it  were  not  for  the  generous 
cooperation  of  other  departments  and  agencies.  It  is  impossible 
for  us  to  thank  individually  the  persons  to  whom  we  are  in- 
debted, but  we  are  most  grateful  to  all  who  have  been  helpful. 

The  compiling  and  preparations  of  this  report  have  been 
the  work  of  the  entire  staff  of  the  Bureau,  including  the  in- 
spectors who  furnished  much  of  the  data  concerning  their  dis- 
tricts. Each  and  every  member  of  the  staff  is  to  be  congrat- 
ulated and  thanked  for  his  most  generous  cooperation  and  help. 

Every  effort  has  been  made  to  assure  accuracy  and  com- 
pleteness of  the  data  used  in  the  report  but  changes,  due  to  re- 
moval and  altered  mining  conditions,  are  constantly  taking 
place  which  may  cause  some  omissions  or  mistakes  to  appear  in 
the  publication.  It  will  be  most  appreciated  if  any  additions, 
corrections  or  errors  are  brought  to  the  attention  of  the  Colo- 
rado Bureau  of  Mines. 

The  publication  of  this  report  is  authorized  by  Chapter  92, 
Article  32,  Section  11,  of  the  Colorado  Revised  Statutes,  1953. 
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The  principal  producing  districts  in  the  State  of  gold,  sil- 
ver, copper,  lead  and  zinc  were: 

1.  San  Miguel  County 

2.  Eagle  County 

3.  Gunnison  County 

4.  Teller  County 

5.  Dolores  County 

6.  Lake  County 

The  leading  producers  of  gold,  silver,  copper,  lead  and  zinc 
were: 

GOLD  Golden  Cycle  Corporation 

Cripple  Creek,  Colorado 

SILVER        Empire  Zinc  Division,  The  New  Jersey  Zinc  Com- 
pany, Gilman,  Colorado 

COPPER      Idarado  Mining  Company 
Ouray,  Colorado 

LEAD  Idarado  Mining  Company 

Ouray,  Colorado 

ZINC  Empire  Zinc  Division,  The  New  Jersey  Zinc  Com- 

pany, Gilman,  Colorado 

The  average  prices  of  the  above  mentioned  metals  in  1956 
were:  Gold,  $35.00  per  ounce;  Silver,  $0,905  per  ounce;  Copper, 
$0,419  per  pound;  Lead,  $0,160  per  pound;  and  Zinc,  $0,135  per 
pound. 

Colorado's  petroleum  production  again  reached  a  new  rec- 
ord high  of  over  $166,000,000  in  1956.  Production  was  recorded 
from  240  separate  fields  located  in  twenty-two  different  coun- 
ties of  the  State.  A  total  of  4,954  wells  were  drilled  in  1956  with 
1,565  being  producers  of  oil,  833  producers  of  gas,  and  2,556 
considered  dry  holes,  thus  giving  Colorado  a  success  ratio  of 
48.40  per  cent. 

Rio  Blanco  County  was  first  in  production  of  oil  in  1956 
with  over  30,620,000  barrels,  Logan  County  was  second  with 
7,971,445  barrels,  and  Morgan  County  was  third  with  7,372,139 
barrels.  The  Rangely  Weber  Field  was  first  with  27,894,644  bar- 
rels and  the  Adena  Field  in  Morgan  County  was  second  with 
5,625,833  barrels.  With  new  fields  being  brought  in  each  year 
and  Colorado's  wildcat  drilling  showing  a  remarkable  success, 
the  Stale's  oil  industry  will  no  doubt  continue  to  grow.  An  es- 
timated $64,000,000  was  spent  on  oil  and  gas  well  drilling  in 
H).r)()  and  this  figure  is  not  included  in  production  valuations. 

Oil  shale  activities  in  Colorado  have  increased  during  the 
year  which,  no  doubt,  will  in  time  tap  Colorado's  vast  store- 
house of  this  mineral  and  add  to  future  petroleum  production. 
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PRODUCTION  OF  METALS,  NON-METALLICS, 
PETROLEUM,  1956 

Metals 

Uranium  (Mining  and  processing  with  Vanadium 

by-products— Value  to  State)  $124,500,000 

Molybdenum 44,237,000 

Zinc  11,968,730 

Lead 6,702,200 

Tungsten   4,600,000 

Copper   3,963,300 

Gold    ...  3,632,445 

Silver    2,319,740 

Miscellaneous  (Metals  which  cannot  be 

separated  for  production  value)  1,440,000 

Pyrite  308,000 

Beryllium    58,000 

Tin  20,000 

TOTAL $203,749,415 


Non-Metallics 

Building  and  other  stones $  2,363,332 

Cement 13,150,000 

Clays  1,409,380 

Feldspar,  Mica,  etc 422,140 

Fluorspar  3,340,315 

Limestone,  Dolomite,  etc 2,906,248 

Perlite 725,200 

Sand  and  Gravel 10,889,000 

Miscellaneous  (Pumice,  Gem  Stones,  etc.) 208,715 

TOTAL $  35,414,330 


Petroleum 

Crude  Oil $160,867,778 

Gas  (All  classes,  well  head  value) 6,000,000 

TOTAL $166,867,778 


Recapitulation 

Metals  $203,749,415 

Non-Metallics  35,414,330 

Oil  and  Gas 166,867,778 

TOTAL  MINERAL  PRODUCTION $406,031,523 
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CUSTER  (2) 

The  Barnhisal  Construction  Company's  Green  Quarry  near 
Rosita,  which  is  owned  by  the  Great  Lakes  Carbon  Company, 
continued  their  steady  production  of  perlite  in  1956.  Raw  per- 
lite  is  shipped  to  the  Florence  plant  for  sizing  and  from  there 
it  is  shipped  to  other  parts  of  the  country  for  exfoliating.  There 
was  some  development  activity  in  the  Wet  Mountain  Valley 
area  and  some  production  was  reported  from  that  district. 
The  Tom  Boy  and  Navajo  lodes  operated  for  a  time  during 
the  year.  John  K.  Banks  shipped  several  cars  of  copper  ore 
from  the  Dead  Mule  area,  and  the  Defender  and  Passiflora 
Mines  had  part-time  development.  Turner  &  Son  operated  a 
small  flotation  mill  part-time  at  Silver  Cliff  on  ores  from  their 
local  mine  and  dump. 
DELTA  (4) 

Sand  and  gravel  production  in  Delta  County  continued 
throughout  the  year  at  the  Delta  Sand  &  Gravel  Company's 
pits  and  at  the  Hamilton  pits  at  Cedaredge.  Some  surface  min- 
ing was  done  at  the  Doty  Sulphur  pits  between  Delta  and 
Hotchkiss.  This  sulphur  is  used  for  fertilizer  manufactured  by 
the  Atlas  Mining  &  Manufacturing  Company  of  Delta.  Some 
oil  well  drilling  was  done  during  the  year  and  uranium  pros- 
pecting continued. 
DENVER  (1) 

Late  in  1956  the  Denver  Research  Institute  began  construc- 
tion on  their  ASPECO  oil  shale  research  plant  which,  no  doubt, 
will  have  a  beneficial  effect  on  future  oil  shale  development 
in  Colorado.  Another  addition  to  the  development  of  Colorado 
resources  is  the  Kerr-McGee  metallurgical  and  research  labora- 
tory which  was  recently  opened  in  Denver.  This  laboratory, 
under  the  direction  of  V.  L.  Mattson,  will  direct  work  on  uran- 
ium processing  research.  The  Denver  plant  of  the  General 
Chemical  Division  of  the  Allied  Chemical  &  Dye  Corporation 
maintained  steady  production  during  the  year.  The  Consoli- 
dated Feldspar  Plant  of  the  International  Minerals  &  Chemical 
Corporation  and  the  American  Smelting  &  Refining  Company's 
Globe  Plant  operated  at  full  capacity  in  1956. 
DOLORES  (4) 

Rico  Argentine,  the  largest  operation  in  Dolores  County, 
has  shown  some  production  from  the  St.  Louis  Tunnel  which, 
when  completed,  will  connect  with  the  Blaine  workings  some 
T)0()  feet  above.  Production  of  lead  and  zinc  has  been  about 
the  same  as  1955.  The  tailings  upgrading  plant  below  the  Rico 
Argentine  Mill  was  completed  during  the  year  and  this  pro- 
cess will  insure  another  year's  supply  of  pyrite  for  the  acid 
plant  without  securing  tonnage  from  underground.  E.  J.  Lane 
did  some  work  at  the  Eagle  Tunnel  and  the  Jones  Brothers 
operated  the  St.  Louis  Claim  and  their  cleanup  plant  during 
the  summer  months.  Uranium  prospecting  continued  in  the 
Dunton  area. 
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DOUGLAS  (2) 

The  Helmer  open  pit,  operated  by  T.  L.  Helmer,  and  the 
Hogback  Nos.  2  and  3,  operated  by  the  Robinson  Brick  &  Tile 
Company,  were  heavy  clay  producers  in  the  county  during  the 
year.  Stroud  Wisenhunt  produced  a  large  tonnage  of  clay 
from  Stevens  Ranch  mine  near  Castle  Rock. 

EAGLE  (3) 

The  Eagle  Mine  and  Mill,  operated  by  the  Empire  Zinc 
Division  of  the  New  Jersey  Zinc  Company,  continued  their 
large  scale  operations  during  1956  without  interruption.  De- 
velopment work  continued  on  the  lower  levels  of  the  mine  and 
new  electrical  transmission  equipment  was  installed.  White, 
Green  &  Addison  Company  have  moved  their  drilling  equip- 
ment into  the  Edwards  vicinity  and  will  move  to  the  Piney 
Ridge  area  later  for  uranium  exploration.  A  large  low-grade 
fault  containing  copper  ore  was  located  in  the  Fulford  district 
and  this  is  being  worked  from  the  surface  with  a  bulldozer. 
R.  J.  Johnson  &  Associates  are  the  owners  of  the  property 
which  was  covered  by  twenty-one  new  claims.  Uranium  ac- 
tivity continues  throughout  the  county  and  considerable  de- 
velopment work  has  been  done  on  uranium  claims  owned  by 
the  Sawmill  Uranium  Corporation  and  Basic  Exploration  Com- 
pany. The  Ideal  Lava  Products  Company,  producers  of  cinder 
blocks,  operated  throughout  the  year. 

EL  PASO  (2) 

Four  operations  were  listed  in  El  Paso  County  during  1956, 
which  included  the  Hecla  Clay  Mine  operated  by  Dale  Hoover, 
the  Castle  Concrete  Company,  the  Castle  Quarry,  and  the 
Kathryn  (uranium  mine  prospect)  operated  by  Cliff  &  Creek 
Uranium  Company.  Uranium  prospecting  continued  in  the 
county  with  a  reported  discovery  in  the  Garden  of  the  Gods 
by  Walter  Miller  and  D.  D.  King.  The  Golden  Cycle  Corpora- 
tion produced  considerable  tonnage  of  concrete  aggregate  from 
their  Golden  Cycle  pit. 

FREMONT  (2) 

Among  the  many  and  varied  producers  of  Fremont  County 
were  the  Burnito  Quarry,  producer  of  ganister;  Copper  Queen, 
producer  of  copper;  Empire  Zinc  Company,  producer  of  zinc; 
Colorado  Fuel  &  Iron  Works,  producer  of  dolomite;  Cowan 
Brothers,  producers  of  travertine  and  building  stone;  and  a 
host  of  others.  Heavy  production  of  limestone  was  made  by 
American  Crystal  Company  from  their  mine  near  Wellsville, 
and  also  by  the  Colorado  Limestone  Company  from  their 
quarries  at  Calcite.  Coaldale  Gypsum  Quarry,  owned  and  oper- 
ated by  the  Fibreboard  Paper  Products,  Incorporated  (Pabco), 
shipped  their  product  to  their  new  two  and  one-half  million 
dollar  plant  recently  completed  at  Florence.  Thorium  pros- 
pecting has  been  heavy  and  there  has  been  considerable  talk 
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of  converting  the  Parkdale  plant  into  a  thorium  reduction 
plant.  Jack  S.  Josey  &  Associates  have  received  a  Government 
contract  for  uranium  exploration,  which  indicates  encouraging 
prospects  for  uranium  production  in  the  county.  Heavy  aggre- 
gate, gypsum,  travertine,  beryl,  marble,  feldspar,  colum- 
bium-tantalum,  and  sand  and  gravel  add  to  Fremont  County's 
mineral  production.  The  Juniper  Oil  &  Mining  Corporation 
shipped  several  carloads  of  uranium  ore  from  the  Snooper- 
Dickson  Mine  late  in  the  year.  The  quarry  and  plant  of  the 
United  States  Soil  Conditioning  Company  at  Wellsville  oper- 
ated throughout  the  year. 

GARFIELD  (3) 

Garfield  County  ranks  high  as  one  of  the  many  counties 
in  the  State  to  show  increased  mining  activity.  The  Union  Oil 
Company  at  Parachute  Creek  has  made  great  strides  this  year 
in  the  development  of  their  oil  shale  pit  and  extraction  plant. 
Both  Isbell  Construction  Company  and  Stearns-Roger  Manu- 
facturing Company  have  been  contracting  on  this  project  all 
year.  The  Union  Carbide  Nuclear  Company  expects  to  have  its 
new  uranium  reduction  plant  in  operation  by  the  fall  of  1957, 
and  this  will  increase  the  amount  of  uranium  ores  treated  in 
this  area.  The  old  plant  will  continue  in  operation  until  the 
new  plant  is  completed.  The  oil  shale  plant  and  mine  formerly 
operated  by  the  United  States  Bureau  of  Mines  has  been  turned 
over  to  the  Naval  Petroleum  Oil  Reserves  and  additional  ac- 
tivity can  be  expected  from  this  Anvil  Point  area.  There  is  some 
uranium  production  but  prospecting  and  development  continues 
in  the  county.  Standard  Uranium  Company  has  completed  a 
gas  well  in  the  western  part  of  the  county  which  flows  over 
twenty-three  million  cubic  feet  per  day. 

GILPIN  (1) 

Although  inactive  during  the  latter  part  of  the  year,  the 
Glory  Hole,  Inc.  and  the  United  Mining  &  Leasing  Company 
did  considerable  work  on  their  properties  early  in  1956.  The 
Consolidated  Gold  &  Uranium  Company  operated  the  Treas- 
ure Key  Tunnel  and  extended  the  main  tunnel  for  a  consid- 
erable distance  toward  undeveloped  ore  reserves  in  the  Lake 
Gulch  area.  The  Cherokee  Uranium  Mining  Corporation  oper- 
ated its  Cherokee  and  Widow  Woman  properties  during  the 
year.  Thirty-nine  separate  operations  were  listed  in  the  county 
during  the  year-,  which  showed  an  increase  in  activity  over 
1955.  Uranium  prospecting  continued  at  a  high  pitch  during  the 
weeks,  as  well  as  over  week-ends,  and  many  small  deposits 
were  Located.  Most  of  the  activity  throughout  the  year  was  in 

cleaning  out  and  sampling  old  properties,  and  new  work  in  un- 
explored areas  was  at  a  minimum.  The  Realty  Company  did 
some  work  on  a  raise  to  connect  the  Calhoon  and  Wood  prop- 
erties. Large  amounts  of  peat    were  shipped    from  the  bogs  of 

Gus  Rudolph  and  the  Braecher  Ranch  Company. 
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GRAND  (3) 

William  Brown  &  Associates  have  operated  the  No  Name 
uranium  property  during  1956.  This  mine  is  one  of  the  highest 
uranium  deposits  in  the  State  and  is  located  near  the  top  of 
Jones  Pass  at  12,543  feet  in  elevation.  The  ore  is  known  as 
autunite. 

GUNNISON  (3  &  4) 

Mining  activity  in  Gunnison  County  has  shown  a  steady 
increase  for  the  past  two  years  in  both  uranium  and  base 
metals.  The  Gunnison  Mining  Company,  owner  and  operator  of 
the  Los  Ochos  property,  has  secured  a  permit  to  construct  a 
mill  near  Gunnison  which  will  treat  uranium  ores  from  the 
district.  Atlas  Uranium  Corporation,  operator  of  the  Hawkeye 
property,  has  constructed  a  mill  near  Crested  Butte  and  this 
plant  will  be  expanded  for  more  tonnage  before  spring.  Vul- 
can Silver  Lead  Company's  operations  in  the  Marshall  Pass 
area  are  showing  promising  results  and  James  Dunn,  its  mana- 
ger, expects  to  have  the  property  in  production  very  soon. 
American  Smelting  &  Refining  Company's  Keystone  property 
near  Crested  Butte  has  been  producing  all  year  and  this  opera- 
tion has  greatly  increased  silver,  lead,  zinc  and  copper  pro- 
duction in  the  county.  Some  other  operations  starting  this  year 
are  the  Carter  and  Raymond  on  Gold  Creek,  the  Daisy  Mine 
operated  by  the  Redwell  Basin  Mining  Ventures,  the  Willow 
Creek  Mine,  and  the  Brown  Derby. 
HINSDALE  (4) 

Although  considerable  interest  has  been  shown  in  Hinsdale 
County  mining  properties,  very  little  actual  production  was 
listed  in  1956  from  this  former  large-producing  county.  Moab 
Uranium  Company  did  some  work  on  the  Detroit,  Gnome  and 
Golden  Wonder  properties  and  the  Intermountain  Engineering 
Company  worked  the  Gold  Quartz  property  during  the  summer 
months.  Mendenhall  and  Pray  shipped  some  high-grade  gold 
and  silver  ore  from  the  Pelican  and  Black  Crooke  Mines.  Some 
work  was  done  at  the  Rodney  portal. 

HUERFANO  (2) 

Low  grade  uranium  deposits  have  been  located  in  the 
Gardner  Basin  district  and  many  large  companies  have  been 
interested  in  the  district  and  have  staked  claims.  Experimental 
work  has  been  done  on  up-grading  the  low-grade  ores  so  that 
the  same  can  be  made  commercially  practical.  Future  produc- 
tion will  depend  on  the  success  of  this  process.  Some  wildcat 
oil  well  drilling  was  done  in  the  county  during  the  year. 

JACKSON  (3) 

Ozark-Mahoning  Company  at  Cowdrey  operated  their 
North  Gate  Mill  all  year  on  steady  tonnage  from  their  Whale 
Pit  and  Two  Hundred  Level  fluorspar  mines.  Although  pro- 
duction lagged  during  the  summer  months  due  to  the  expir- 
ation of  the  Government  stockpile  and  price  support  program, 
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full  scale  operations  were  resumed  when  this  support  plan  was 
re-established.  Development  work  continued  on  the  Alcoa 
shaft  under  the  direction  of  the  Mine  Management  Corporation, 
and  Harold  Rosenfield  did  considerable  work  at  the  Cap  Rock 
Mine.  The  Continental  Oil  Company,  Lion  Oif  Company  and 
other  oil  operators  and  producers  were  very  active  in  the 
county  during  the  year. 

JEFFERSON  (1) 

Jefferson  County  remained  the  State's  largest  producer 
of  clay  in  1956  with  steady  production  coming  from  the  State 
Quarry,  from  the  Strainland,  Church,  Rubey,  Rockwell,  Pierce, 
Lariat,  Lakewood,  Johnson,  Hedley,  Chieftain,  Cass,  Green 
Mountain  and  other  mines.  The  Schwartzwalder  uranium 
property  on  Ralston  Creek  was  purchased  this  year  by  the 
Denver-Golden  Oil  &  Uranium  Company,  which  resulted  in 
stepped-up  activity  at  all  of  their  properties  in  the  county. 
Large  deposits  of  primary  and  secondary  ore  have  been  devel- 
oped and  this  has  produced  large  shipments  of  uranium  ore  of 
exceptionally  high  value.  Several  mining  companies  have  com- 
pleted arrangements  for  DMEA  loans  for  development  pur- 
poses, and  claim  filing  and  prospecting  in  the  county  is  at  a  high 
pitch.  The  Beryl  Ores  Company  continued  their  program  of 
purchasing  and  treating  beryl  ore,  although  no  large  produc- 
tion from  the  county  was  reported.  Sand  and  gravel  production 
increased  over  1955  and  some  gold  was  recovered  from  these 
operations.  Considerable  wildcat  drilling  for  oil  was  reported 
in  the  early  part  of  the  year. 

KIT  CARSON  (1) 

Oil  activity  remained  about  the  same  in  Kit  Carson  County 
during  1956.  However,  the  Seaboard  Oil  Company  has  plans  for 
further  exploration  in  1957.  No  production  was  recorded  from 
the  county. 

LAKE  (3) 

Lake  County  leads  all  other  counties  in  the  State  in  both 
dollar  value  and  tonnage  production  of  metallic  minerals.  The 
Climax  Molybdenum  Company,  with  the  completion  of  a  new 
milling  unit  this  year,  has  maintained  its  record  production 
of  over  32,000  tons  per  day.  This  tonnage  comes  from  both  the 
Storke  and  Phillipson  Levels  which  were  connected  with  an 
ore  pass,  thus  enabling  ores  from  the  Phillipson  to  be  crushed 
at  the  Storke  Level  crushing  plant.  Ryan  Construction  Com- 
pany completed  installation  of  a  30-inch  water  line  from  Robin- 
son Lake  to  the  industrial  tank  at  Climax.  The  Resurrection 
Mining  Company  completed  rehabilitation  of  its  mill,  which 
makes  this  one  of  the  most  modern  400-ton  units  in  the  State. 
Resurrection's  joint  development  with  the  American  Smelting 
&  Refining  Company  on  the  Irene  property  has  been  encour- 
aging and  new  fire-proof  surface  buildings  were  erected  near 
the  shaft  collar  during  the  year.  Its  other  properties,  the  Helena 
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and  Julia  Fiske,  operated  throughout  the  year.  Cadwell  Mining 
Company  operated  the  Hayden  Shaft  property  and  the 
Jones  Leasing  Company  operated  the  Resurrection  No.  2  until 
the  surface  buildings  were  destroyed  by  fire  during  the  sum- 
mer. Very  encouraging  reports  have  been  released  from  the 
American  Smelting  &  Refining  Company's  Arkansas  Valley 
smelter  regarding  increased  and  continuous  tonnages  from  all 
over  the  State  and  area.  Boyle  Brothers  are  contracting  to  open 
and  re-timber  the  Carlton  Tunnel  owned  by  the  High  Line 
Canal  Company. 
LA  PLATA  (4) 

Oil  well  drilling  in  the  Red  Mesa  area  continued  through- 
out the  year  and  several  new  producers  were  reported.  From 
Ignacio  south  to  the  New  Mexico  border  and  west  to  the  Utah 
border,  gas  well  drilling  brought  in  many  new  wells  which 
make  this  area  a  heavy  gas  producer  in  the  State.  The  Vana- 
dium Corporation  of  America's  Durango  plant  operated  con- 
sistently throughout  the  year  at  capacity  tonnage.  Uranium  ore 
was  received  from  Colorado,  Utah,  and  New  Mexico.  Zodomoc 
Mines,  Inc.  has  started  construction  of  a  new  mill  at  the 
mouth  of  La  Plata  Canyon  and  ores  from  the  Bessie  G  Mine 
will  be  treated  there.  Reported  high-grade  ore  was  shipped 
from  the  Muldoon  property  located  high  in  the  La  Plata  moun- 
tains. Other  properties,  including  the  Aller  Tunnel,  the  Brawn- 
er  Tunnel,  the  Knoll  Mine  and  the  Nevada  Good  Hope,  were 
active. 
LARIMER  (1) 

The  Boettcher  Quarry  at  La  Porte,  operated  by  the  Ideal 
Cement  Company,  substantially  increased  its  production  dur- 
ing the  year  and  quarry  transportation  was  changed  from 
railway  to  large  diesel  trucks.  New  plant  facilities  were  added 
to  accommodate  the  increased  tonnage.  The  Norberg  Lime 
Quarry  and  the  United  States  Gypsum  Company  maintained 
a  steady  output  for  the  year  and  other  quarrying  operations 
by  Jacobson-Evans  and  Ohline,  as  well  as  several  smaller 
operations,  were  continuous  throughout  the  year.  The  Uranium 
Queen  Exploration  Company  has  opened  and  developed  a 
sizeable  deposit  of  uranium  ore  at  its  Uranium  Queen  Mine 
west  of  Fort  Collins.  Many  other  uranium  properties  were 
worked  with  some  production  recorded  from  the  county.  Sand 
and  gravel  continued  to  add  to  Larimer  County's  production. 
Oil  activity  was  on  the  increase  with  several  new  wells  com- 
pleted around  Loveland. 
LAS  ANIMAS  (2) 

The  Santa  Fe  Clay  Mine,  owned  by  the  Standard  Fire 
Brick  Company  and  operated  by  the  Scott-Ruiz  Coal  Com- 
pany, maintained  steady  production  of  clay  during  the  year. 
The  Trinidad  Brick  &  Tile  Company  operated  its  surface  clay 
pit  without  interruption.  Several  oil  companies  were  active  in 
the  county  during  the  year  with  exploratory  drilling. 
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LOGAN  (1) 

Logan  County  remained  second  in  the  State  for  oil  pro- 
duction during  1956  with  65  active  fields  producing  nearly 
8,000,000  barrels  of  oil.  Exploration  and  wild  cat  activity  show- 
ed a  decline  during  the  year  which  indicates  that  this  county 
has  settled  down  to  a  steady  production.  Nineteen  fifty-six 
production  was  slightly  less  than  1955. 
MESA  (4) 

In  addition  to  Mesa  County's  uranium  and  oil  activity, 
negotiations  were  made  during  the  year  for  development  of 
oil  shale  deposits  near  De  Beque  by  the  Oil  Shale  Corporation. 
Scattered  oil  drilling  was  done  in  the  west  end  of  the  county 
with  encouraging  results.  Mesa  County  has  maintained  its 
second  place  in  uranium  production  in  the  State  and  new 
deposits,  as  well  as  old  ones,  have  been  developed.  Activity 
on  Calamity  Mesa,  Beaver  Mesa,  Outlaw  Mesa,  Blue  Mesa 
and  other  districts  in  the  county  continued  with  a  high  rate 
of  production.  Testing  and  sampling  facilities  were  expanded 
at  the  Grand  Junction  AEC  plant  and  the  Climax  Uranium 
Company  operated  its  reduction  mill  at  full  capacity  all  year. 
The  American  Gilsonite  Company  is  constructing  a  multi- 
million  dollar  refinery  northwest  of  Grand  Junction  and  the 
plant  will  operate  on  material  piped  in  from  Utah. 
MINERAL  (3) 

With  the  completion  of  the  new  Emperius  Mill  at  Creede 
and  the  actual  starting  of  operations  in  the  latter  part  of  the 
year  at  the  Commodore  and  Amethyst  Mines,  production  from 
this  county  is  above  1955.  The  new  modern  mill  of  the  Em- 
perius Mining  Company  was  constructed  to  replace  the  old 
mill  that  burned  in  1955.  The  Gormax  Mining  Company  has 
completed  negotiations  for  a  DMEA  loan  to  explore  for  lead- 
zinc  ore  on  its  property.  Both  the  Sublet  and  Outlet  Mining 
Companies  were  active  during  the  year,  and  uranium  pros- 
pecting continued  with  reported  success.  Diversified  Re- 
sources, Inc.  did  some  test  drilling  on  the  sulphur  deposit  beds 
near  the  town  of  Creede. 
MOFFAT  (3) 

Uranium  development  in  Moffat  County  continued 
throughout  1956  and  the  Trace  Elements  Company,  in  addi- 
tion to  the  operation  of  its  Bromide  and  Marge  shaft  prop- 
erties, negotiated  for  the  construction  of  a  mill  at  Maybell  for 
treatment  of  uranium  ores  in  the  district.  Late  in  the  year  it 
was  announced  that  the  Union  Carbide  Nuclear  Company 
had  taken  over  the  Trace  Elements  property  and  would  con- 
tinue with  the  construction  of  the  mill.  The  Western  Explora- 
tion Company  and  the  Jacobs  Chair  Mining  Company  were 
among  those  active  in  uranium  development  during  the  year. 
Considerable  wildcat  oil  drilling  was  done  in  addition  to  the 
steady  production  coming  from  Hiawatha  Dome,  Powder 
Wash",  Tow  Creek,  Isles  Dome,  Maudlin  Gulch  and  the  Elk 
Springs  oil  fields. 
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MONTEZUMA  (4) 

With  uranium  coming  from  the  Roberta-Jean  Mine  and 
continuous  development  on  the  Cross  No.  1,  Blue  Eagle  and 
Yellow  Lizzard  Mines,  Montezuma  County  can  show  uranium 
production  for  the  first  time.  George  Gilmore  conducted  de- 
velopment work  at  the  Red  Arrow  Mine  during  the  summer 
and  this  once  famous  gold  producer  north  of  Mancos  shows 
encouraging  indications  for  future  production.  The  Colorado 
Carbonics  Plant  in  McElmo  Canyon  had  a  steady  production 
of  COo  during  the  year.  Several  oil  well  rigs  were  drilling  in 
the  McElmo  Canyon  area  near  the  Utah  border. 

MONTROSE  (4) 

With  over  130  operating  uranium  mines  in  the  county, 
Montrose  continues  to  be  the  State's  largest  producer  of 
uranium  ore.  In  addition  to  these  operating  properties  two 
reduction  plants  are  located  within  the  county:  one  at  Natu- 
rita,  operated  by  the  Vanadium  Corporation  of  America,  and 
one  at  Uravan,  operated  by  the  Union  Carbide  Nuclear  Com- 
pany. Capacity  of  both  plants  has  been  increased  during  the 
year.  The  Uravan  plant  has  recently  completed  construction 
of  a  water  reclamation  and  tailings  disposal  unit  on  Club  Mesa 
above  the  mill.  Prospecting  and  development  projects  are 
scattered  over  the  entire  county  and  new  deposits  have  been 
located  on  Long  Park,  Monogram  Mesa,  Atkinson  Mesa,  Bull 
Canyon,  Gypsum  Valley,  Paradox  Valley,  Carpenter  Flats, 
Carpenter  Ridge  and  many  other  areas  in  the  county.  A  new 
mill  will  be  constructed  at  Bedrock  in  Paradox  Valley  by  the 
Atomic  Fuel  Extraction  Corporation.  This  mill  is  scheduled  to 
be  in  operation  in  1958.  In  addition  to  uranium  activity  the 
St.  Helena  Petroleum  Corporation  and  the  Pure  Oil  Company 
are  drilling  wildcat  wells  on  Horse  Fly  Mesa  and  northeast 
of  Montrose. 

MORGAN  (1) 

Oil  activity  in  Morgan  County  showed  an  increase  in  1956 
with  considerable  off-set  drilling  being  done  in  the  latter  part 
of  the  year.  Oil  production  this  year  was  slightly  under  the 
1955  figure  although  the  Adena  field  remained  second  in  pro- 
duction in  the  State.  Production  came  from  thirty-two  active 
fields. 

OURAY  (4) 

Notice  was  received  late  in  the  year  that  King  Lease  op- 
erations in  Ouray  County  would  terminate  and  that  the  Camp 
Bird,  Limited  would  take  over  the  property.  Present  plans 
call  for  a  year  of  development  and  exploration  by  the  English 
company,  owners  of  the  property,  during  which  time  new  mill- 
ing facilities  will  be  installed.  King  Lease  has  had  a  continu- 
ous operation  at  the  famous  old  Camp  Bird  Mine  for  the  last 
thirty  years.   The  Idarado  Mining  Company  announced  late 
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in  the  year  that  all  tonnage  from  the  Red  Mountain  side  of 
its  property  would  be  milled  at  its  new  installation  at  Telluride 
which  has  a  capacity  of  1,400  tons  per  day.  Utaco  Uranium, 
Inc.  has  re-conditioned  its  Silver  Shield  Mill  at  Ouray  and 
is  operating  on  ores  from  the  Bradley  Mine  at  Telluride.  Oper- 
ations at  the  Mayflower  Mining  Company's  property  above 
Ironton  continued  throughout  the  year  and  some  mining  was 
started  at  the  Pony  Express  Mine  below  Ouray.  Other  opera- 
tors were  Porter  &  Son  at  Brown  Mountain,  and  the  new 
Rolling  J.  Mill  below  Ouray. 
PARK  (2) 

Mining  activity  in  Park  County  showed  a  marked  in- 
crease this  year  over  1955  with  over  thirteen  separate  prop- 
erties in  operation.  A  new  beryl  discovery  was  reported  on 
the  old  Boomer  property  northwest  of  Lake  George  and  ore 
was  shipped  from  this  property  during  the  year.  In  addition 
to  the  Montgomery  Dam  project,  the  Blue  River  Constructors 
assumed  active  charge  of  the  Harold  B.  Roberts  water  tunnel 
at  Grant.  This  project  is  being  pushed  toward  the  west  por- 
tal at  Dillon.  Some  uranium  production  was  reported  from 
the  Parco  property.  The  Leadville  Lead  &  Uranium  Company 
did  considerable  development  work  in  the  Horseshoe  area. 
Other  gold,  silver,  lead  and  zinc  properties  in  operation  during 
the  year  were  the  Betty,  Buckskin  Joe,  Ling,  Queen  Mary, 
W.  G.  Mine,  Alma  Placer,  Douglas  Quarry,  and  the  Sugar 
Loaf  Quarry.  The  Shell  Oil  Company  drilled  five  wells  in 
South  Park  near  Hartsel. 
PHILLIPS  (1) 

An  increased  amount  of  wildcat  oil  drilling  was  done  in 
Phillips  County  during  1956  but  no  production  was  recorded. 
More  activity  is  planned  for  1957. 
PITKIN  (3) 

The  Smuggler  Mine  has  been  operated  intermittently  by 
John  F.  Lewis  and  small  shipments  of  ore  were  made  to  the 
smelter  in  Leadville.  The  Roaring  Fork  Pumice  Production 
Company,  operated  by  E.  H.  Bone,  continued  to  manufacture 
building  block  from  pumice  stone  recovered  from  an  open 
pit  quarry,  and  the  Borealis  Mining  Company  of  Aspen  started 
work  at  the  old  Montezuma  Mine. 
PUEBLO  (2) 

Active  operations  in  Pueblo  County  during  1956  were  the 
International  Minerals  &  Chemical  Company's  Mica  Grinding 
plant,  the  Standard  Fire  Brick  Company's  Chamblin  &  Rock 
Creek  Mines,  the  Pueblo  Clay  Products  Company's  Meadow 
No.  5,  Stone  City  Nos.  1,  2  and  6,  and  Arthur  Wands'  Nellie 
Helen  Clay  Mine.  Clay  production  continued  throughout  the 
year  and  uranium  prospecting  was  again  evident  but  no  pro- 
duction was  reported.  Sand  and  gravel  production  continued 
to  be  heavy.  Some  oil  activities  were  reported  in  the  county 
during  the  3 1 
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RIO  BLANCO  (3) 

Considerable  wildcat  drilling  was  done  in  Rio  Blanco 
County  in  the  Pieance  Creek  area  which  resulted  in  increased 
gas  production.  There  were  several  new  shallow  wells  drilled  in 
the  Rangely  Field  which  also  were  very  good  producers.  Range- 
ly  Field,  the  largest  oil  producer  in  the  State,  operated  continu- 
ously throughout  the  year.  There  also  was  a  considerable 
amount  of  uranium  exploration  done  in  Rio  Blanco  County 
east  of  Meeker  on  Uranium  Peak.  Some  shipments  were  made 
from  this  area  during  the  summer  months. 

RIO  GRANDE  (3) 

The  Summitville  Mines,  operated  by  the  General  Minerals 
Corporation,  did  considerable  cleaning  and  retimbering  at  the 
Reynolds-Morse  property  near  Summitville.  Except  for  uran- 
ium prospecting,  no  other  operations  were  reported. 

ROUTT  (3) 

The  Copper  King  Mine,  operated  by  McFarland  and  Hul- 
linger  of  Tooele,  Utah,  made  shipments  of  copper-silver  ores 
and  the  McCoy  Aggregate  Company  shipped  a  considerable 
tonnage  of  scoria  from  its  quarry  six  miles  northwest  of  Mc- 
Coy. Uranium  exploration  and  wildcat  oil  drilling  were  re- 
sponsible for  increased  activity  in  the  county. 

SAGUACHE  (3  &  4) 

Superior  Mines  Corporation  has  sold  controlling  interest  in 
the  Rawley,  Superior  and  Erie  Group  of  claims  to  the  National 
Minerals  Corporation  and  increased  activity  can  be  expected 
in  the  Bonanza  area.  Plans  call  for  construction  of  a  100-ton 
mill  and  rehabilitation  of  the  Rawley  No.  12  Tunnel  for  a  dis- 
tance of  6,500  feet.  In  addition  to  its  own  ore,  the  National 
Minerals  Corporation  will  do  custom  milling.  Uranium  activity 
has  again  increased  in  the  west  end  of  the  county  and  the 
Gunnison  Mining  Company  has  enlarged  installations  at  the 
Los  Ochos  property.  In  addition  to  its  mining  activity  this 
company  has  secured  a  permit  to  construct  a  mill  near  Gunni- 
son that  will  treat  ores  from  the  area.  The  Rawley  No.  3, 
operated  by  William  Costello  of  Bonanza,  continued  to  operate 
throughout  the  year.  Ores  from  the  Marine  Lode,  Wheel  of 
Fortune,  Cliff  Mine,  Jupiter  and  others  will  be  treated  in 
the  new  mill  constructed  by  Dan  Schmidt  &  Company. 

SAN  JUAN  (4) 

San  Juan,  formerly  one  of  the  great  producing  counties 
in  Colorado  in  both  base  and  precious  metals,  has  received 
encouragement  during  1956  for  a  revival  of  mining  activities. 
The  Treasure  Mountain  Mining  Company,  a  consolidation  of 
the  Gold  King,  Golden  Monarch,  Lead  Carbonate  and  Pride 
of  Bonita,  started  operations  during  the  year  which  will 
eventually  connect  all  of  the  above  mines  to  the  lower  Gold 
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King  and  Sunnyside  Tunnels.  The  Lead  Carbonate  Mill  has 
been  re-conditioned  to  handle  ore  from  these  properties  on  a 
test  basis  until  future  development  warrants  a  mill  of  larger 
capacity.  Operations  at  the  Pride  of  the  West  Mine  and  the 
Pride  Mill  continued  for  a  part  of  the  year.  The  Mountain 
Top  Mining  &  Milling  Company  started  development  work  on 
the  Dora  Mine.  The  Graysill  group  of  claims,  operated  by  the 
Vanadium  Corporation  of  America,  produced  vanadium  ore  all 
during  the  year.  Many  other  smaller  properties  operated  dur- 
ing the  summer  months  and  production  in  San  Juan  County 
showed  an  increase. 

SAN  MIGUEL  (4) 

San  Miguel  County  ranked  high  among  the  uranium  pro- 
ducing counties  in  the  State,  with  new  deposits  being  opened 
in  the  Slick  Rock,  Spud  Patch  and  upper  San  Miguel  areas. 
A  new  up-grading  plant  is  under  construction  near  the  old 
town  of  Slick  Rock,  and  Union  Carbide  Nuclear  Corporation 
will  accept  ores  from  the  area  as  well  as  from  the  company's 
own  mines  in  the  district.  Some  of  the  other  larger  operators 
in  the  county  are  the  Dulaney  Mining  Company,  Skidmore 
Mining  Company,  the  Ortmayer  Mining  Company,  and  a  host 
of  others  that  have  been  in  production  all  during  the  year. 
The  Idarado  Mining  Company  has  consolidated  all  of  its  milling 
activities  in  the  Pandora  unit  at  Telluride.  Ore  formerly  milled 
at  the  Red  Mountain  unit  is  now  being  processed  on  the  Tellu- 
ride side.  Idarado's  mining  development  program  is  nearing 
completion  and  its  production  has  added  materially  to  the 
State's  increased  volume.  The  Cataract  Uranium  Mining  & 
Exploration  Company  has  opened  the  San  Juan  Mine  at  Mat- 
terhorn.  Utaco  Uranium,  Inc.  opened  and  started  production 
at  the  Bradley  Mine  near  Telluride.  Mining  activities  in  San 
Miguel  County  have  a  very  bright  future  outlook. 

SUMMIT  (3) 

Activity  in  Summit  County  increased  during  1956  with 
the  addition  of  several  new  discoveries,  including  fluorspar 
which  was  shipped  from  the  Blue  Star  Mine,  and  manganese 
which  was  shipped  from  the  Juanita  manganese  mine.  Pro- 
duction continued  at  the  Wellington,  Boss,  Big  Four,  Burke- 
Martin  Mines,  Moskal  Leasing  Company,  Chataqua,  Silver 
Wing  and  other  properties.  Considerable  uranium  prospecting 
was  evident  generally  over  the  county.  With  the  starting  of 
the  west  portal  of  the  Harold  D.  Roberts  Tunnel  and  the  920- 
foot  shaft,  which  will  create  two  additional  headings  on  the 
twenty-three  mile  tunnel,  more  men  are  employed  in  the  coun- 
ty than  in  many  years.  This  contract  for  the  Roberts  Tunnel, 
held  by  the  Blue  River  Constructors,  will  provide  activity  in 
the  county  for  several  years  to  come.  The  loss  of  the  Governor 
Mill  which  was  completely  destroyed  by  fire  during  the  year, 
is  a  setback  in  mining  for  this  area. 
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TELLER  (2) 

Mining  activity  for  1956  in  Teller  County  showed  a  steady 
improvement  over  1955,  with  considerable  new  prospecting 
and  development  work  on  the  lower  levels  of  old  producers. 
This  low-level  activity  was  made  possible  by  the  extension  and 
connection  of  the  Carlton  drainage  tunnel  with  more  of  the 
older  properties.  The  Carlton  Mill  operated  steadily  throughout 
the  year  on  an  average  of  more  than  11,000  tons  per  month. 
Most  of  the  new  ore  came  from  the  Ajax,  Cresson  and  Strong 
Mines,  with  additional  tonnage  coming  from  the  El  Paso, 
Golden  Cycle,  and  Modoc  properties.  Development  on  the 
3,000  and  3,100  foot  levels  of  the  Ajax  showed  promising  re- 
sults, and  the  re-conditioning  of  the  Vindicator  Shaft  should 
increase  the  available  ore  in  the  district.  The  Deadwood  Mine 
on  Bull  Hill,  owned  by  United  Gold  Mines  and  operated  by 
Lloyd  Stoner  of  the  Deadwood  Leasing  Company,  had  good 
production  for  the  full  year.  Uranium  activity  in  the  county 
has  not  reached  the  production  stage,  but  prospecting  and 
development  continues  with  some  encouraging  results.  The 
Moore  and  Divide  Peat  Bogs  continued  production  during  the 
year.  The  Golden  Cycle  Corporation  celebrated  its  fiftieth  year 
of  operation  during  the  year. 

WASHINGTON  (1) 

Several  new  oil  fields  were  developed  in  Washington 
County  during  the  year  and  production  amounting  to  7,184,004 
barrels  came  from  twenty-six  separate  fields.  A  good  many 
new  wells  were  drilled  with  above-average  success  which  no 
doubt  will  keep  Washington  County  high  on  the  list  of  pro- 
ducers. 

WELD  (1) 

The  California  Company  developed  several  new  wells  in 
the  Pierce  area  in  1956,  and  their  Black  Hollow  field  continued 
production  throughout  the  year.  Several  drilling  contractors 
have  been  active  during  the  past  year. 
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PRODUCTION  BY  COUNTIES 
1956 

ADAMS  COUNTY  *  BRIGHTON 

Area  1251  square  miles 

3  plants  and  oil  wells — 93  men 

Gold $       43,400 

Silver 100 


Total $       43,500 

Petroleum   2,935,465 

TOTAL  PRODUCTION  FOR  COUNTY  $  2,978,965 

ARAPAHOE  COUNTY  *  LITTLETON 

Area  820  square  miles 
1  plant,  oil  wells — 20  men 

Uranium      Restricted 

ARCHULETA  COUNTY  *  PAGOSA  SPRINGS 

Area  1364  square  miles 
Oil  wells — 50  men 

Petroleum   _$     417,137 

TOTAL  PRODUCTION  FOR  COUNTY  $     417,137 

BENT  COUNTY  *  LAS  ANIMAS 
Area  1543  square  miles 
Oil— 20  men 

Petroleum  $       13,153 

TOTAL  PRODUCTION  FOR  COUNTY  $   13,153 

BOULDER  COUNTY  *  BOULDER 

Area  758  square  miles 

29  mines,  13  plants,  8  quarries,  and  oil — 337  men 

Gold  $         7,500 

Silver  36,500 

Copper  4,200 

Lead  24,100 

Tungsten  1,060,000 

Total  $  1,132,300 

Clay  4,100 

Fluorspar  1,733,465 

Peat  35,000 

Building  stone  1,220,000 

Crushed  stone  22,000 

Sand  and  gravel  289,000 

Total    ....  $  3,303,565 

Petroleum  7,645 

TOTAL  PRODUCTION  FOR  COUNTY  $  3,311,210 
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CHAFFEE  COUNTY  *  SALIDA 

Area  1040  square  miles 

16  mines,  5  quarries,  3  plants — 119  men 

Silver ...$  800 

Uranium  Restricted 

Total $  800 

Calicum  phosphate  1,900 

Feldspar  351,000 

Limestone   1,341,000 

Monumental  stone 90,000 

Gypsum   130,200 

Mica .....  4,200 

Total $  1,918,300 

TOTAL  PRODUCTION  FOR  COUNTY      $  1,919,100 

CLEAR  CREEK  COUNTY  *  GEORGETOWN 

Area  395  square  miles 

46  mines,  8  plants,  2  placers,  1  quarry — 285  men 

Gold $  141,600 

Silver 49,900 

Copper    27,600 

Lead    90,300 

Zinc  41,000 

Beryl  1,000 

TOTAL  PRODUCTION  FOR  COUNTY  $     351,400 

COSTILLA  COUNTY  *  SAN  LUIS 

Area  1220  square  miles 

1  quarry — 5  men 

Volcanic  cinders  $       64,000 

TOTAL  PRODUCTION  FOR  COUNTY  $       64,000 

CUSTER  COUNTY  *  WESTCLIFFE 

Area  738  square  miles 

2  mines,  1  quarry — 14  men 

Gold $         2,900 

Silver 1,200 

Copper    4,000 

Lead    1,500 

Total $         9,600 

Perlite  725,270 

TOTAL  PRODUCTION  FOR  COUNTY  $      734,870 
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DENVER  COUNTY  *  DENVER 

Area  67.1  square  miles 
3  plants — 338  men 

Gold  $       16,695 

TOTAL  PRODUCTION  FOR  COUNTY      $   16~695 

DOLORES  COUNTY  *  DOVE  CREEK 

Area  1029  square  miles 

5  mines,  3  plants — 148  men 

Gold  ..                                                    $  6,500 

Silver  93,500 

Copper                     8,900 

Lead  750,000 

Zinc  702,000 

Pyrite                    150,000 

TOTAL  PRODUCTION  FOR  COUNTY      $  1,710,900 

DOUGLAS  COUNTY  *  CASTLE  ROCK 

Area  844  square  miles 

5  quarries — 16  men 

Clay  $        80,200 

Limestone  2,621 

Silica  rock  3,100 

TOTAL  PRODUCTION  FOR  COUNTY       $~  85,921 

EAGLE  COUNTY  *  EAGLE 

Area  1686  square  miles 

1  mine,  1  plant,  3  quarries — 550  men 

Gold  $     321,000 

Silver  710,000 

Copper  700,000 

Lead  1,300,000 

Zinc  5,250,000 

Pyrite  10,000 

Total  $~8,291,000 

Volcanic  cinder  15,000 

TOTAL  PRODUCTION  FOR  COUNTY       $"8^06,000 

EL  PASO  COUNTY  *  COLORADO  SPRINGS 

Area  2159  square  miles 

1  mine,  3  quarries — 95  men 

Clay  $      151,100 

Limestone  186,000 

Sand   and  gravel  1,840,000 

Building  stone  300,000 

TOTAL  PRODUCTION  FOR  COUNTY  $  2,477,100 
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FREMONT  COUNTY  *  CANON  CITY 

Area  1562  square  miles 

4  mines,  2  plants,  12  quarries,  oil — 267  men 

Silver  $  20 

Copper  1,600 

Beryl        25,000 

Tantalum    300 

Uranium  Restricted 


Total                                 $  26,920 

Clay    .  .        47,600 

Cement  &  Plaster  8,850,000 

Dolomite  343,927 

Feldspar                            14,000 

Gypsum    .  140,000 

Limestone  420,000 

Mica  4,300 

Monumental  stone _ 100,500 

Silica  rock  28,100 

Terrazzo  chips  (marble)  23,800 

Travertine  11,300 


Total                              ..$  9,983,527 
Petroleum  80,907 


TOTAL  PRODUCTION  FOR  COUNTY  ___  $10,091,354 

GARFIELD  COUNTY  *  GLENWOOD  SPRINGS 

Area  3000  square  miles 
1  mine,  2  plants,  2  quarries — 336  men 

Limestone    $       27,900 

Marble    47,200 


TOTAL  PRODUCTION  FOR  COUNTY                $  75,100 
GILPIN  COUNTY                                              *  CENTRAL  CITY 
Area  149  square  miles 
28  mines,  8  mills,  3  quarries,  2  placers — 218  men 

Gold      $  16,500 

Silver  15,900 

Copper    4,200 

Lead    40,100 

Zinc   6,200 

Tungsten  450 

Total $       83,350 

Peat  _.  10,000 

TOTAL  PRODUCTION  FOR  COUNTY  _  $       93,350 

GRAND  COUNTY  *  HOT  SULPHUR  SPRINGS 

Area  1869  square  miles 
1  mine — 4  men 

Uranium  . 1 - Restricted 
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GUNNISON  COUNTY  *  GUNNISON 

Area  3243  square  miles 

15  mines,  3  mills,  1  quarry — 178  men 

Gold  $       23,000 

Silver    400,900 

Copper  485,200 

Lead < 655,000 

Zinc   1,200,000 

Beryl  10,000 

Lepidolite    5,000 

Tungsten    . 310 

Total $  2,779,410 

Mica           2,600 

Columbium-Tantalum  500 

Building  marble,  Crushed 10,032 

Total $       13,132 

TOTAL  PRODUCTION  FOR  COUNTY $  2,792,542 

HINSDALE  COUNTY  *  LAKE  CITY 

Area  1062  square  miles 

4  mines — 12  men 

Gold $  100 

Silver    300 

Lead    400 

Zinc  . 300 

TOTAL  PRODUCTION  FOR  COUNTY. ...  .__$         1,100 

JACKSON  COUNTY  *  WALDEN 

Area  1628  square  miles 

4  mines,  1  plant,  1  quarry,  oil — 198  men 

Fluorspar  $  1,606,850 

Total .... $  1,606,850 

Petroleum  1,987,335 

TOTAL  PRODUCTION  FOR  COUNTY  $  3,594,185 

JEFFERSON  COUNTY  *  GOLDEN 

Area  791  square  miles 

17  mines,  7  plants,  14  quarries,  oil — 217  men 

Gold  $        12,200 

Silver  100 

Beryl  2,000 

Uranium  Restricted 

Total  $        14,300 

Clay  535,600 

Feldspar  30,200 

Sand  and  gravel  3,700,000 

Mica  3,200 

Total  $  4,269,000 

Petroleum  7,769 

TOTAL  PRODUCTION  FOR  COUNTY  $  4,291,069 
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LAKE  COUNTY  *  LEADVILLE 

Area  384  square  miles 

16  mines,  8  plants,  1  quarry — 2508  men 

Gold  $      180,000 

Silver    85,200 

Copper    100,700 

Lead    515,000 

Zinc      545,000 

Tin  20,000 

Molybdenum  44,237,000 

Tungsten   3,561,000 

Pyrite   240,000 

Total $49,483,900 

Peat  5,100 

Silica  rock  4,000 

Sand  and  gravel 134,000 

Total $      143,100 

TOTAL  PRODUCTION  FOR  COUNTY $49,627,000 

LA  PLATA  COUNTY  *  DURANGO 

Area  1691  square  miles 

6  mines,  2  plants,  oil — 420  men 

Gold $       17,700 

Silver  1,500 

Total $       19,200 

Petroleum   27,443 

TOTAL  PRODUCTION  FOR  COUNTY $       46,643 


LARIMER  COUNTY  *  FORT  COLLINS 

Area  2640  square  miles 

6  mines,  3  plants,  8  quarries,  oil — 237  men 

Gypsum   $      108,500 

Limestone    204,200 

Cement  4,300,000 

Sand  and  gravel 106,000 

Building  stone 454,000 

Beryllium _  5,000 

Uranium  Restricted 

Mica 2,100 

Total $  5,179,800 

Petroleum   499,700 

TOTAL  PRODUCTION  FOR  COUNTY $  5,679,500 
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LAS  ANIMAS  COUNTY  *  TRINIDAD 

Area  4798  square  miles 

2  quarries — 48  men 

Alabaster  $         6,100 

Clay  390,180 

TOTAL  PRODUCTION  FOR  COUNTY  $     396,280 

LOGAN  COUNTY  *  STERLING 
Area  1849  square  miles 
Oil— 600  men 

Petroleum   $21,921,473 

TOTAL  PRODUCTION  FOR  COUNTY  $21,921,473 

MESA  COUNTY  *  GRAND  JUNCTION 

Area  3334  square  miles 

66  mines,  2  plants,  oil — 1696  men 

Sand  and  gravel $      131,000 

Uranium-vanadium  _  Restricted 

TOTAL  PRODUCTION  FOR  COUNTY  $      131,000 

MINERAL  COUNTY  *  CREEDE 

Area  923  square  miles 

6  mines,  1  plant,  1  quarry — 117  men 

Gold  $       52,000 

Silver  175,000 

Copper  16,800 

Lead         450,000 

Zinc   350,000 

TOTAL  PRODUCTION  FOR  COUNTY  $  1,043,800 

MOFFAT  COUNTY  *  CRAIG 

Area  4761  square  miles 

4  mines,  oil — 317  men 

Uranium-vanadium _      Restricted 

Petroleum  $  3,516,641 

TOTAL  PRODUCTION  FOR  COUNTY  $  3,516,641 

MONTEZUMA  COUNTY  *  CORTFZ 

Area  2097  square  miles 

4  mines,  2  plants,  oil — 69  men 

Petroleum  $        15,614 

Dry  ice  77,000 

TOTAL  PRODUCTION  FOR  COUNTY  $       92,614 
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MONTROSE  COUNTY  *  MONTROSE 

Area  2240  square  miles 

140  mines,  2  mills  —  1618  men 

Uranium- Vanadium    Restricted 

MORGAN  COUNTY  *  FORT  MORGAN 

Area  1300  square  miles 
Oil  —  700  men 

Petroleum   .-. $  20,273,381 

TOTAL  PRODUCTION  FOR  COUNTY  ....$  20,273,381 

OURAY  COUNTY                                                             *  OURAY 

Area  540  square  miles 

10  mines,  4  mills  —  374  men 

Gold  „___-_ 2 ,---$  120,000 

Silver    50,100 

Copper    150,200 

Lead :.____:„: 251,100 

Zinc  140,200 

TOTAL  PRODUCTION  FOR  COUNTY  $       711,600 

PARK  COUNTY  *  FAIRPLAY 

Area  2178  square  miles 

8  mines,  2  quarries  —  212  men 

Gold . : $  1,000 

Silver 700 

Lead 3,100 

Copper    3,000 

TOTAL  PRODUCTION  FOR  COUNTY         _|P        7,800 
PITKIN  COUNTY  *  ASPEN 

Area  975  square  miles 
2  mines  —  13  men 

Silver    $  120 

Lead 310 

TOTAL  PRODUCTION  FOR  COUNTY  .____$""        430 

PUEBLO  COUNTY  *  PUEBLO 

Area  2414  square  miles 

1  plant,  7  quarries  —  121  men 

Silver _ $  5 

Copper    1,000 

Total ....    $  1,005 

Clay  200,600 

Sand  and  gravel 1,090,000 

Mica    61,020 

Total $  1,351,620 

TOTAL  PRODUCTION  FOR  COUNTY  $  1,352,625 
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RIO  BLANCO  COUNTY  *  MEEKER 

—  533  men 

Vrinium Restricted 

Petroleum $84^;~  244 


TOTAL  PRODUCTION  FOR  COUNTY  5  M  _  3  244 

RIO  GRANDE  COUNTY  *  DEL  NORTE 

^  916  square  miles 
1  mine  —  10  men 

Gold $         1.750 

TOTAL  PRODUCTION  FOR  COUNTY  S         L750 

ROUTT  COUNTY  *  STEAMBOAT  SPRINGS 

Area  2331  square  miles 

1  mine,  1  quarry,  oil  —  57  men 


""-.^rriiim                                                                                      Restricted 

?r":     r   :r.                                                                           S 

179.^91 

TOTAL  PRODUCTION  FOR  COUNTY  _            S      179.291 

SAGUACHE  COUNTY                                             *  SAGUACHE 

Arri     '--:  5 : -ire  r.-...r  = 

13  mines,  1  mill,  1  quarrv  —  125  men 

PxolH                                                                                $         1000 

Silver 

1.500 

":::e: 

1,200 

I.eaH 

16.400 

Zinc 

7.450 

Total         S 
Turquoise 

27,550 
33.413 

~ium                           Restricted 

Total         S       33.413 
TOTAL  PRODUCTION  FOR  COUNTY               S       60,963 

SAN  JUAN  COUNTY                                               •  SILVERTON 

_  square  miles 
19  mines,  2  mills  —  150  men 

Id                                                                                S        18.600 

31.300 

■ 

28,900 

Zinc 

Tnngstpn 

146,000 

56,700 

1.900 

Uranium                                                                           Restricted 

TOTAL  PRODUCTION  FOR  COUNTY                $ 

283,400 

-,-!-,-  --... 


SAN  MIGUEL   COUNTY 

5 

-    -  -.=.-                                                                                      -*.r '  Ti" 

i Y    Yf 

-  .:  : 

7  — 

~  .  _     . .  _ 

•  -  ■,-,• 

-  -  .  7  _        .... 

~    ^..;—  —    -  -  z_,~ 

:::-??.::v::::::7-  ::v:rrv 

s  r  :.;.i  >:.: 

S  U"M  M  I .    C  C  V  N  . ':'                                          *  3  -jl  ■ 

14  rr.ir.Ti    :  rrulli   _  placers  —  :-:4  -en 

S               r    ".  ' 

>  -   *   T   -  C-  - 

3—'^- 

-:  " ' 

C.Z.  """ 

:-::-  :•:•: 

Z-i: 

:-::-  h:»: 

\r  z  ~-  r-  **  — <.— 

I  '  Y 

— 

___±_   __                  >--•--            :    .- 

Q           •  ~ L   '  V 

TELL.E'R   COUNTY                                          "    CRZ? 
~j  —ir.es   1  —•"'    4  :u=mss  —  11;  —  er. 

S    1:6!  ':':'. 

5-"  v-- 

7::L 

■  '_     Ti" 

Rent 

. 

^.     __ , ^.    -~r ->; — r 

WASHINGTON  COUNTY 


51 


WELD  COUNTY  *  G7.I 
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SAFETY  AWARDS 


The  following  list  of  companies,  all  of  whom  employed  ten 
or  more  men,  worked  the  entire  year  of  1956  without  a  lost- 
time  accident  and  were  the  recipients  of  Colorado  Bureau  of 
Mines  Safety  Awards: 

Barnes  Brothers,  Nucla 

Barnhisel    Construction    Company,    Great    Lakes    Carbon 
Quarries,  Westcliffe 

Colonna  &  Company,  Canon  City 

Denver  Fire  Clay  Company,  Denver 

General  Chemical  Division,  Allied  Chemical  &  Dye  Cor- 
poration, Denver 

General  Chemical  Division,  Allied  Chemical  &  Dye  Cor- 
poration, Jamestown 

General  Chemical  Division,  Allied  Chemical  &  Dye  Cor- 
poration, Valmont 

Ralph  D.  Hickman,  Gateway  (Top  award) 

E.  T.  Holderman,  Uravan 

Ideal  Cement  Company,  Fort  Collins 

Ideal  Cement  Company,  Portland 

International  Minerals  &  Chemical  Company,  Denver 

International  Minerals  &  Chemical  Company,  Pueblo 

Javernick  and  Vorgeson,  Uravan 

New  Jersey  Zinc  Company,  Empire  Zinc  Division,  Canon 
City 

The  Noble  Drilling  Company,  Casper,  Wyoming 

Oil  Group  Limited,  Rangely 

George  W.  Parfet  Estate,  Golden 

Phillips  Petroleum  Company,  Rangely 

Sharpies  Oil  Company,  Rangely 

Standard  Fire  Brick  Company,  Pueblo 

Sterling  Sand  and  Gravel  Company,  Fort  Collins 

The  Texas  Company,  Craig 

Union  Carbide  Nuclear  Company,  Mining  Division,  Grand 
Junction 

United  States  Atomic  Energy  Commission,  Denver  area 
National    Lead    Company,    AEC    Contractors,    Grand 

Junction 
Lucius  Pitkin  Incorporated,  AEC  Contractors,  Grand 
Junction 

United  States  Gypsum  Company,  Loveland 
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ACCIDENTS 


During  the  year  1956  there  were  fourteen  fatal  accidents 
in  the  mineral  industry,  an  increase  of  two  over  the  year  1955. 
Ten  of  these  accidents  occurred  underground,  there  was  one 
fatal  in  a  milling  plant  and  one  in  a  smelter  and  two  occurred 
at  oil  wells.  Falling  rock  caused  four  of  the  underground  fatals 
and  improper  blasting  procedure  was  responsible  for  three 
more.  One  underground  fatal  was  caused  by  falling  rock 
knocking  a  man  down  a  raise  and  crushing  him,  one  victim 
was  suffocated  when  ore  on  which  he  was  standing  caved 
under  him,  and  one  fatal  was  caused  by  the  worker  being 
crushed  between  cars  in  an  incline  shaft. 

The  mill  accident  was  caused  by  electrocution  and  the 
smelter  accident  by  a  furnace  explosion.  The  oil  well  accident 
was  the  result  of  a  catline  entanglement  and  in  the  other  the 
victim's  head  was  crushed  by  the  dropping  of  a  drill  stem.  For 
the  first  time  in  several  years  there  was  a  decrease  in  oil  well 
fatalities. 

A  total  of  36,921,400  man-hours  was  worked  in  the  industry 
in  1956  with  a  total  of  1,339  lost-time  injuries  which  resulted 
in  94,994  days  lost  from  these  accidents.  The  Frequency  Rate 
was  36.2  or  1.9  higher  than  1955  and  the  Severity  Rate  was  2572 
or  73  higher  than  the  previous  year.  These  increases  were 
brought  about  by  two  more  fatal  accidents  during  1956  and 
an  increase  of  accidents  among  new  men  in  the  mineral  indus- 
try who  had  no  prior  experience  in  mining. 

The  fatal  accident  rate  per  1,000  men  employed  in  mining 
was  0.99  and  the  fatal  accident  rate  per  1,000  men  employed  in 
the  oil  industry  was  0.60.  There  were  1,282  men  employed 
per  fatal  accident  in  mines,  mills,  quarries,  etc.  and  15.9  men 
employed  per  lost-time  accident.  One  fatal  accident  occurred 
for  every  1,541,666  tons  of  ore  mined  and  for  each  accident 
19,241  tons  were  produced.  In  the  oil  industry  1,656  men  were 
employed  for  each  fatality  and  8.7  men  were  employed  per 
injury.  There  was  one  fatal  accident  for  every  29,248,327 
barrels  of  oil  produced  and  one  lost-time  accident  for  every 
155,164  barrels  of  oil  production. 

With  continued  cooperation  between  operators  in  the  min- 
eral industry  and  the  Bureau  of  Mines  every  possible  effort  to 
reduce  the  above  figures  is  being  made. 
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AGENCY  CAUSING  ACCIDENT 

Temporary  Injuries 
Loss  of  one  day 

Fatals  or  more 
MINES,  SURFACE 

Bars  -  Bins  -  Chutes 1 

Cars  -  Motors  -  Vehicles 15 

Chemicals    1 

Drills  -  Drilling  Equipment  14 

Explosives  -  Loading,  Firing 1 

Falls  -  Floor  -  Ice  -  Snow 12 

Falling  or  Flying  Objects 1 

Flames  -  Fire  -  Hot  Substances 4 

Hoists  -  Hoisting  Apparatus  1 

Ladders  -  Man  ways  1 

Machinery  -  Tools 16 

Materials   1 

Metal  Objects 17 

Platforms  -  Staging  -  Scaffolds    3 

Premature  or  Delayed  Blasts 1 

Rock  -  Ore  -  Ground 7 

Screens  -  Tracks  1 

Tanks  -  Atmosphere 1 

Timber  -  Lumber  -  Poles 6 

Total  ~l04 

QUARRIES 

Cars  -  Motors  -  Vehicles  1 

Chains  -  Gears  -  Sprockets 1 

Belts  -  Conveyors  -  Pulleys 1 

Chemicals 1 

Drills  -  Drilling  Equipment 2 

Electricity  -  Elec.  Equipment 1 

Machinery  -  Tools  3 

Metal  Objects 2 

Rock  -  Ore  -  Ground 17 

Timber  -  Lumber  -  Poles 1 

Total  30 

MINES,  UNDERGROUND 

Bars  -  Bins  -  Chutes 11 

Cables  -  Hose  -  Ropes 28 

Cars  -  Motors  -  Vehicles 2  114 

Chains  -  Gears  -  Sprockets 6 

Belts  -  Conveyors  -  Pulleys 3 

Containers  12 

Chemicals 1 

Drills  -  Drilling  Equipment  23 

Dust  and  Particles 2 

Explosives  -  Loading,  Firing 2 

Electricity  -  Elec.  Equipment 1 

Falls  -  Floor  -  Ice  -  Snow 49 
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AGENCY  CAUSING  ACCIDENT— Continued 


Temporary  Injuries 
Loss  of  one  day 

Fatals  or  more 

Flames  -  Fire  -  Hot  Substances 2 

Hoists  -  Hoisting  Apparatus 2 

Ladders  -  Manways 5 

Machinery  -  Tools  69 

Materials 4 

Metal   Objects  64 

Platforms  -  Staging  -  Scaffolds 2 

Premature  or  Delayed  Blasts  2  5 

Rock  -  Ore  -  Ground 5  175 

Screens  -  Tracks  12 

Shovels,  Power 1 

Tanks  -  Atmosphere  1  6 

Timber  -  Lumber  -  Poles 32 

Unclassified  -  Insufficient  Data  3 


Totals    10  634        644 


MILLS,  SMELTERS,  PLANTS,  ETC. 

Bars  -  Bins  -  Chutes 3 

Cables  -  Hose  -  Ropes 4 

Cars  -  Motors  -  Vehicles 1  6 

Belts  -  Conveyors  -  Pulleys  8 

Containers  8 

Chemicals 5 

Dust  and  Particles 4 

Electricity  -  Elec.  Equipment  7 

Falls  -  Floor  -  Ice  -  Snow 16 

Flames  -  Fire  -  Hot  Substances  1  5 

Hoists  -  Hoisting  Apparatus 1 

Ladders  -  Manways 2 

Machinery  -  Tools  ....  18 

Materials   7 

Metal  Objects  24 

Platforms  -  Staging  -  Scaffolds  .       1 

Rock  -  Ore  -  Ground  13 

Screens  -  Tracks  .  1 

Shovels,   Power  1 

Tanks  -  Atmosphere  3 

Timber  -  Lumber  -  Poles  6 

Unclassified  -  Insufficient  Data  1 


Totals  2  144         146 
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AGENCY  CAUSING  ACCIDENT— Continued 


Temporary  Injuries 
Loss  of  one  day 

Fatals  or  more 

STATE  AND  FEDERAL  PROJECTS 

Cables  -  Hose  -  Ropes 3 

Cars  -  Motors  -  Vehicles 3 

Drills  -  Drilling  Equipment  1 

Falls  -  Floor  -  Ice  -  Snow 3 

Machinery  -  Tools 3 

Materials   1 

Metal  Objects 4 

Platforms  2 

Rock  -  Ore  -  Ground 10 

Screens  -  Tracks 1 

Tanks  -  Atmosphere 5 

Timber  -  Lumber  -  Poles  2 

Total  38 


OIL  WELLS 

Bars  -  Bins  -  Chutes 3 

Cables  -  Hose  -  Ropes 16 

Cars  -  Motors  -  Vehicles 12 

Chains  -  Gears  -  Sprockets 12 

Belts  -  Conveyors  -  Pulleys 1 

Containers  5 

Chemicals 2 

Derricks  -  Headframes  1 

Drills  -  Drilling  Equipment                        2  81 

Dust  and  Particles  2 

Explosives  -  Transportation 2 

Explosives  -  Loading,  Firing 1 

Electricity  -  Elec.  Equipment  3 

Falls  -  Floor  -  Ice  -  Snow 46 

Flames  -  Fire  -  Hot  Substances 27 

Ladders  -  Manways  1 

Machinery  -  Tools 34 

Metal  Objects 85 

Platforms  -  Staging  -  Scaffolds 3 

Timber  -  Lumber  -  Poles  2 

Tongs 34 

Unclassified  -  Insufficient  Data  2 


Totals   2  375        377 
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TYPE,  NATURE  AND  SITE  OF  INJURY 

Temporary  Injuries 
Loss  of  one  day 

Fatals  or  more 
MINES,  SURFACE 
TYPE  OF  INJURY 

Burns  -  Shock 12 

Caught  in  or  between 8 

Fall  on  same  level  3 

Fall  on  different  level 6 

Handling   27 

Inhalation  -  Suffocation  1 

Striking  against  -  Struck  by  42 

Slip  -  Stepping  on 10 

Total   109 

NATURE  OF  INJURY 

Foreign  Bodies  7 

Cuts  -  Bruises  -  Lacerations  -  Punctures 44 

Strains  -  Sprains  -  Dislocations 28 

Hernia  -  Respiratory  3 

Fractures  24 

Burns  -  Scalds  -  Shock 14 

Nature  Unknown  1 

Total   121 

SITE  OF  INJURY 

Eye 11 

Head  -  Face  -  Neck 13 

Trunk   25 

Upper  Extremities  37 

Lower  Extremities  33 

Insufficient  Data  2 

Total   121 

MINES,  UNDERGROUND 
TYPE  OF  INJURY 

Burns  -  Shock  7 

Caught  in  or  between  100 

Fall  on  same  level 23 

Fall  on  different  level  21 

Handling 110 

Inhalation  -  Suffocation                                1  10 

Striking  against  -  Struck  by  9  293 

Slip  -  Stepping  on ....                  62 

Unclassified  -  Insufficient  Data 8 

Totals    10  634         644 
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TYPE,  NATURE  AND  SITE  OF  INJURY— Continued 

Temporary  Injuries 
Loss  of  one  day 
Fatals  or  more 

MINES,  UNDERGROUND— Cont. 
NATURE  OF  INJURY 

Foreign  Bodies 39 

Cuts  -  Bruises  -  Lacerations  - 

Punctures 345 

Strains  -  Sprains  -  Dislocations  161 

Herna  -  Respiratory  1                        12 

Fractures  9                      100 

Amputation  8 

Burns  -  Scalds  -  Shock 10 

Occupational  Diseases  10 

Nature  Unknown  16 


Total 30 

NATURE  OF  INJURY 

Foreign  Bodies 2 

Cuts  -  Bruises  -  Lacerations  -  Punctures 9 

Strains  -  Sprains  -  Dislocations  14 

Fractures  5 

Burns  -  Scalds  -  Shock 1 


Totals   10                     701        711 

SITE  OF  INJURY 

Eye    49 

Head  -  Face  -  Neck 1                       53 

Trunk   150 

Upper  Extremities 198 

Lower  Extremities  219 

General    9                         7 

Insufficient  Data  3 


Totals  10  679        689 

QUARRIES 

TYPE  OF  INJURY 

Burns  -  Shock 1 

Caught  in  or  between  5 

Handling   10 

Striking  against  -  Struck  by  ..  11 

Slip  -  Stepping  on 3 


Total  31 
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TYPE,  NATURE  AND  SITE  OF  INJURY— Continued 

Temporary  Injuries 
Loss  of  one  day 
Fatals  or  more 

SITE  OF  INJURY 

Eye 3 

Head  -  Face  -  Neck 2 

Trunk   9 

Upper  Extremities 9 

Lower  Extremities 11 

Total  34 


MILLS,  SMELTERS,  PLANTS,  ETC. 
TYPE  OF  INJURY 

Burns  -  Shock 2  14 

Caught  in  or  between 20 

Fall  on  same  level 4 

Fall  on  different  level 9 

Handling   40 

Inhalation  -  Suffocation  5 

Striking  against  -  Struck  by 34 

Slip  -  Stepping  on 18 


Totals   2  144         146 


NATURE  OF  INJURY 

Foreign  Bodies  13 

Cuts  -  Bruises  -  Lacerations  - 

Punctures 47 

Strains  -  Sprains  -  Dislocations  47 

Hernia  -  Respiratory  5 

Fractures  1                         15 

Amputation  3 

Burns  -  Scalds  -  Shock 1                        17 

Occupational  Diseases  3 

Nature  Unknown 2 


Totals    2                      152         154 

SITE  OF  INJURY 

Eye 22 

Head  -  Face  -  Neck  1                          8 

Trunk                38 

Upper  Extremities 32 

Lower  Extremities  48 

General    ....                     1                           3 


Totals  2  151         153 
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TYPE,  NATURE  AND  SITE  OF  INJURY— Continued 


Temporary  Injuries 
Loss  of  one  day 
Fatals  or  more 

STATE  AND  FEDERAL  PROJECTS 
TYPE  OF  INJURY 

Caught  in  or  between 4 

Fall  on  same  level 1 

Fall  on  different  level 3 

Handling   5 

Inhalation  -  Suffocation  5 

Striking  against  -  Struck  by 17 

Slip  -  Stepping  on   4 

Total  39 


NATURE  OF  INJURY 

Foreign  Bodies  12 

Cuts  -  Bruises  -  Lacerations  -  Punctiures  21 

Strains  -  Sprains  -  Dislocations 7 

Fractures  5 

Total  45 


SITE  OF  INJURY 

Head  -  Face  -  Neck 6 

Trunk   11 

Upper  Extremities  5 

Lower  Extremities  14 

General 5 

Total  41 


OIL  WELLS 
TYPE  OF  INJURY 

Burns  -  Shock 37 

Caught  in  or  between  _       1                       75 

Fall  on  same  level  10 

Fall  on  different  level  21 

Handling   35 

Inhalation  -  Suffocation  2 

Striking  against  -  Struck  by   1                      153 

Slip  -  Stepping  on  39 

Unclassified  -  Insufficient  Data 3 


Totals   2  375        377 
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TYPE,  NATURE  AND  SITE  OF  INJURY— Continued 


Temporary  Injuries 
Loss  of  one  day 

Fatals  or  more 
NATURE  OF  INJURY 

Foreign   Bodies   7 

Cuts  -  Bruises  -  Lacerations 

Punctures    163 

Strains  -  Sprains  -  Dislocations  60 

Hernia  -  Respiratory  2 

Fractures  1  103 

Amputation    1  8 

Burns  -  Scalds  -  Shock  31 

Nature  Unknown 17 


Totals   2  391        393 


SITE  OF  INJURY 

Eye 13 

Head  -  Face  -  Neck 52 

Trunk   1                        70 

Upper  Extremities  134 

Lower  Extremities  122 

General    1 

Insufficient   Data   3 


Totals   2  394        396 
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MEN  EMPLOYED— 1956 

The  number  of  men  employed  in  1956  by  the  mineral  in- 
dustry again  showed  an  increase  over  previous  years  as  indi- 
cated by  the  following  tables. 


Mi 

No. 

nes 
Men 

Mills, 
Sm 
No. 

Plants, 
elters 
Men 

Quarries, 
Clay  Pits 
No.     Men 

Placers 
No.     Men 

Pro- 
jects 
Men 

Oil 

Wells 
Men 

District  1   . 

.    126 

574 

48 

621 

34     203 

4 

7 

290 

1850 

District  2   . 

.     24 

264 

4 

87 

36     250 

1 

5 

270 

287 

District  3   . 

.     90 

2468 

20 

1520 

15       81 

3 

12 

280 

850 

District  4  . 

.   354 

2624 

24 

2284 

1         3 

2 

3 

226 

325 

TOTALS      594     5930       96     4512         86     537       10       27     1066       3312 


TOTAL  MEN  EMPLOYED 

Underground  Surface  Oil  Wells 

District  1 399  1296  1850 

District  2 218  658  287 

District  3 1863  2498  850 

District  4 1901  3239  325 

TOTALS    4381  7691  3312 


Totals 

3345 
1163 
5211 
5465 

15,384 
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INSPECTIONS 

The  number  of  regular  mine  inspections  during  1956  shows 
a  large  increase  over  1955.  This  is  due  to  an  increase  in  the 
number  of  properties  which  were  in  operation,  better  access 
roads  into  mining  areas,  and  more  efficient  coverage  by  our 
four  regular  Inspectors  and  our  two  Deputies.  Every  known 
property  was  inspected  at  least  once  during  the  year  and  many 
were  inspected  several  times,  or  as  required  and  time  permit- 
ted. Because  of  the  many  and  scattered  mining  and  oil  well 
properties  it  is  necessary  for  the  inspectors  to  concentrate 
their  efforts  where  they  are  most  needed. 


1956  INSPECTIONS 

MADE  BY 

District  3  District  4 

District  1         District  2  Doyle  &  Ray  & 

1956                                      Blake            Theobald  Keating  Pakka           Total 

January    41                     0  23  49                 113 

February    15                   15  18  33                   81 

March    19                   11  18  41                   89 

April    17                     0  39  40                   96 

May     14                   32  21  51                 118 

June    38                     8  28  26                 100 

July     28                     6  28  34                   96 

August    32                     7  35  38                 112 

September     16                     4  13  23                   56 

October     26                     0  31  51                 108 

November    19                     2  33  38                   92 

December     17                     4  26  23                   70 

Totals 282                   89  313'  447               1131 

Quarries  &     Mills  &  oil 

Mines  Clay  Mints  Smelters  Placers    Projects     Wells     Total 

District   1    130             28             42  1  15             66           282 

District  2   37             24              10  1  2              15             89 

District  3    143             21              40  1  12             96           313 

District  4   366               0             32  0  14             35           447 

Totals 676             73           124  3  43           212         1131 
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INFORMATION  REPORTS 
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Information  Reports  were  made  on  practically  all  property 
which  was  actively  engaged  in  producing,  developing  and  pros- 
pecting in  the  State  during  1956.  Many  supplemental  Infor- 
mation Reports  were  made  on  special  investigations.  The  for- 
mat of  these  reports  was  changed  during  the  year  and  is  now 
so  composed  that  identical  information  is  given  for  all  proper- 
ties. This,  we  find,  places  the  desired  information  in  our  pub- 
lic files  and  gives  the  general  public  a  more  comprehensive 
picture  of  mining  activities  in  the  State. 


1956  INFORMATION  REPORTS 

MADE  BY 

District  3     District  4 

District  1        District  2  Doyle  &  Ray  & 

1956                                               Blake           Theobald  Keating-  Pakka  Total 

January    23                   0  11  8  42 

February    0                   0  6  18  24 

March   1                   1  6  12  20 

April   14                   0  9  18  41 

May     22                   0  7  38  67 

June    12                   5  9  17  43 

July     16                 32  20  10  78 

August 10                12  18  36  76 

September     12                  3  11  25  51 

October     7                  0  7  43  57 

November    1                 11  7  18  37 

December 39                  6  2  132  179 

Totals    157                 70  113  375  715 

Quarries  &     Mills  & 
Mines    Clay  Mines   Smelters  Placers    Projects  Oil  Wells  Total 

District  1   77             19             20  3               5  33  157 

District  2   30             33               4  1               2  0  70 

District  3   59             11             16  1               9  18  113 

District  4   336               1             11  0             18  9  375 

Totals    502             64             51  5             34  60  715 


TOTAL  INSPECTIONS,  PARTIAL  INSPECTIONS 
AND  INFORMATION  DATA 


trict  1 

District  2 

District  3 

District  4 

Total 

439 

159 

426 

822 

1846 

56 


ANNUAL  REPORT 


g     O 


c  c  c 


-M 


253 

•d     - 

cc*o 
cau 
cCrH  4> 

t-       -    _  -?  ft 


CO 
C5 


C    B  £  £  £       rt>3cc>      roccrt      b    -  c"  §  e  c  e  c 
2     -ftftft       C.^—  V  V~       O  4)  4)  {S        ©  £  0)"  «  £  1)  <D 


M     -    IM 

4)  E  1) 

vi    wi  —  r— i    ui    vj    r-  wi    "^    w       -  s/i    ^    */i 

bCbC-,'      4>b0b0a       bC  c  &>  *-;  be  c  bC 
,.CC2      *Cfi2       C^B^CrtB 
34)4)4)      a  0^  3  3  O       ^3B^       3  t.  3  ^  3  t.  3 

hQQQ  fcO  hhO  gHhfe  h^H  E-PH 


P     bC  4-  4/  4) 


o 
Q 

o 

UH  S 

~5< 


OO 


Pes8" 

g« 

»— I   hH 


£  4-  4> 

s.sda  rf 

•a  .     x 
a  >»  rrt 

k>  o 

Woocct- 


2 

3 

U  O 

P3~ 


I- 

PQrH 


pq 


c  3i> 
cC  «2 

u~  3 

4)  4)   O 

B'Offl 
4)  4) 
^  Z  05 

o  o  o 

mmm 


u 

,  4> 

•d 

1*1 


2  r 

3  tub 

o-o 


n 


o    . 


rt"d„, 
On  4> 

O  m  fi 


fi  ®  J"^ 

oStfl  B 
X   3         (C 

^m 


^< 
OK 

^°? 

pj      a 

W       2 

o    J 
o 

H 
CO 


4>  o  o  b  o 

-<;  c—  oo 
2-H^aG© 

*■>  rt  c  w  »D  4) 

X  u  5  4)  t)W  « 
3"-  <**-'  — 

-c 
>>  4)  t:  t-  oj  u 


s    o 

I 


w  ^       x  0)  ,  . 

o  o^i:  >  o 
mm^fe   pq 


ft«^3  5* 


O*0 


SSor 

.  .o 

cc  c 

®  *  c 
w  x-— 
bfibflo  !£ 
B  C  3  E 
3  3  u  « 

bebxigr 
22  2  S 

OO  B^ 


7i  P3  ^  ^  O     ^5     00^< 


ft« 
o'J}  o 


c  fi 

^^B« 

2  =  5bc 

4)»H.5  fi 

^2^rt 

^3  C^  4) 
O  4)    •  3 


u£: 


u  oj  o  c 


?Eu>EE    t 

5  td  D  ce  rt      « 

W  -5  r/i  •-}  H,        O 


I 

-co    i 

c  c   a 

'C'O  u  — 
4<  4)  rt  O 


■ 


c    CO     , 

a  oS5   - 

£  *  •  o 

°   Cc\Ko 

£   k^  «  O  bX 

S5  T  °  ^ZlT 
^5  =  33 


c  fi  ? 

0)  4)  *.B 

T3XJ  £  ~ 

4  4/  rt  O 


O 

BO 

c 
o 


"3  55 

5  b 

£2 

efl  O 
JO 


O 

£!5 


°    :    i 

:  be 
b£bO  :  fi 
CC     - 


aa 
02  W 


o  t. 

w   4) 

X    Q. 

22£a 

o  o  o  o 
UOOO 


c    : 

^  <L  e  © 

2  O  C  3 


4)  1) 

2C 
^1 

Qc 

.-2 
"3  "3 


c  c-e  c 

4)  fi  4)  4) 
-'.2  XX 

bec  bobc 

c  ca  c  c 

3  fc.  3  3 


c  c  £  4- 

V  «  ft  J 

K  w2  u 

bCbCo)  0) 
c  c  >  > 
3  3  4>«-; 


C  C  4) 
4)  4>  J 


be  bo  a) 

CO 

b  bh: 
Hhco 


«  4> 

£j 

3    - 


4>. 

> 


5m    Oj 


y  C  4) 


.2^9 

^5o5 
2^>m 

3«Bar 

O      -4)  w 

PQ^Qb 

rfa+Trt 

BbCQ 


4)  O 

•d  o 
U 


4>       ' 


3 


:«5  3  £ 


3z; 

O  3 


S5o|    c 

bc^-o  4>  cU^fl ^  rt 

o  «j^oo  B  »  o££  o  o°  „J 
CQt-jiftt-NW55CQlflt.pq52^.cQ 
6 

u 


o 

3  bo 


«  a 

c*J°bc 

c 


p^^bo^^o^w^^^gc 
oUbo  .—  .oat  r™     o.-^ 

O     •Ofil-|t-0«!0°»-i—  B^. 


!  O 


13 

O     !    . 

.     03 


;K  bO1^  bO      d, 


BO 

ce  cc-^r^r 
g2OTft«ft 

6 
U 

fi 
bo  « 
bo  £ 
o  p, 
X     o 


o 

S5 


2!4)cy 
ft>  u 

beg  u 


I  L.-CO 

/cc 

!  "fa's 
l  e^j-b 


•B  "B  *B  >  v-  *d  "B 
toCCC'TcCCC 
OcCcCcC°°rtcC 

OcC4>4,4)^CC4>4)^ 

^.  3   4/   4)   4/   rt   g  4)  4)j^ 

111  I  I  I!  I  I 


"     .  4) 

000 


CO  y 


^ 

!  X 

^ 

c 

0 

cC  4 

O 

C  H 

c 

JH 

3 

7"  X 

10  *? 

BX  3       3 

CQUH     P3 


:  ! 


5  4)  bfi 

c^c 

.5  cd  C 


!  If 


&gaga-gft?i 

■  <-  !2  cc  4)  .r  o  3 


?5 


4)  •  a 

d)  3  o 

PQGO 


ft     ft     u 

ft       ft       C 

fa"S  t-"c>,°" 

^4)^4)^cC 

op,  ft—  ftt- 
x  w  c  cq  c  t- 

Ofa       hOUO  4>^- 


cC-o 

^CC 

*>  t.eS 

^  4)^ 

lis 

oM.2 
3«d"5 


■d'd 

cC  cC 
4)  a; 

||fe- 

E  >  > 

ft-2 

dQQCD 

^-B-B 
^^  = 

GOO 


fa 


cc    :  cc 


>  > 


3- 


fi  X 

o  o 

mm 


■2  sm 

cCJ> 

_    4)  X 

§30 


^B  aj 
}<<  4)  J 
3  x 


-B-- 

52 


cot; 

4)  cC  B 
4)  O  C 

^.  o  o 
CcoO 


o 

CCS 
N  u 

$°% 

o  cc  2 
I    : 

i  i 


"  X  4) 

>  °  3 
>mm 


oo  cCoi 

C 

X   4)   X 
O  3  O 

mmm 


o 
o  o    U 

UO        bo: 

bo  bo  Q-  c  ' 
.S^Ufi  ' 
fi  b  k  5  c 

•a     x^  e* 

o'g^«3'B 

a  o  c  j  o  *- 

1-1  .w  a  ■  t,  ed 
:  x 


o  o  o^ 


pq 


o 

a* 

4)        © 
4>  >,^ 

u  ^a 


h>5<; 


J=   i 

O  3  cC 
3C« 


'OO^oOcP 


4>  X 


^£ 


4.^0^:^ 
PhJSJEhoq 

i  I ' 


SsfjS 


si  cC  3 

hmm 


.'-  o 

W3S 


0)         4)  fc,  ^  ^»^W 

4>.-i^a23ao 

/^  Ph  73  r/j  73 '/!  h  £h 


COLORADO  BUREAU  OF  MINES 


57 


2    "° 
o 

z 


25 

u  3 
3cd 

HP 


•ceo 
cd  cd  cd 

2t3J    2-dPPP 

O  cd     -_  O  cd     ... 

OV  WO  TH  <x>  u  u  u 

u  3  u^J  3  uZiZZZZ 

>5  >M  ^.H  £MMM  o 
S  SS'O  S  Ss  -o '«" -o  .S 

V)  CO  rD  r-1  '*   CO  r/^  ^^  ^h  ■— «  kj 

yj  fc,™  O^  (*-"  o  o  oN 
P    OotP    OOO 


h 

4> 

CO  0. 

4>  o 
JO- 


co  a 

0)  o 

JO 


?  > 

tec 
s  v 

>H    UP 

O   "co 


5g 


s  s 

CO  CO 

aa 

MM 


CO   3 

as 


be« 
3  bo 

■C5 

ita  a 

OT 

^?cdJ3 
5 -3  co 

a  .« 

MSJ 
0  CMC- 
'S *  * 

■a  °° 


o 
O 

4)"^  41 
CO  CD, 


g   ^ 
X    co   . 

< 

p.,  -- 
O  ** 

CO  W 


2^S 

cd  —  o 


c 
o 
>> 

c«c 
co  3  co 

o§o 

be®  be 

Eh  >  (h 


>       S>OT> 


«       < 


be^ 

CO  4 

2  •  '^ 

rt-ld 
wwo 


o 
o 

bo^ 

OTM 

■S-a 

cd)^ 

~.ua 

0 


© 

ost3 


PQ 


o  o 
OO 

beg 

5§ 

3^ 

—    (U 

°-.S 

4  Sh 

CJ  4>  o 

s>s 

"fc.3  o 

PP* 


a 
°  °  ,. 

MBlO 

532 


.h  n  O 

xj  5a 
3<->  o 

*a§ 

o  o  o 
OOO 


WOT-- 

322  a 
o>  o  O  X 

POOH 


S 

3 

"So     s 

0)         4)  CO         <U  4)T3i3 

S  4>^M  C.7:.«  «  cd 

w  aco  .smmJw'O 
.a  .Ui—  .  .  .co 

o^  o^2  *-  o  o  o  coM 
O    OwPOOOtf 


-d  J  be  bo 

cO  aa 

O      MDG 
0>,00| 

^Ucd  cd  o 

2   ^^o 


Sa00 

>»2cd 

O  cd  ^ 
4>  O  O 

J30 


3  bo 

'0.£ 

,*      u 

4><d  a 

Oi3o 

4)  rt 

5£s 


o    10 

b      ®  eded 

O    QQH 


'Sg'S 

41.5  41 

®cd® 

>  4)  > 

^  J  — 

»0  4>-0 
O^  O 

OmO 


bebe> 
aaW 

W73    r 


a 

4>M 


tCO1 


r<  —  S  cd 

rii-i  q  U   ^        M 

-  -afto,«  - 

<M  --•  «  7J  *J  «=>  -* 

Nt-g  o  bC*^ 

X  ^(M  cd  °  X  X 
O  O^iS  oi  o  O 


pqpqooSoWM    WScq     m 


X!  0)  W 

cd  be^ 

41  J 

««- 

00  o 

MScq 


6 
o 

ex 
a 

s 

©Jh 

becd 


>  a  !?5n  4>  w 


o 
o 

•  bo 

ac 


x 


£  O  "?.-<  41  § 


o 
O 

eft 

1  cd  co 

O      a* 

CO  41.-I 

Ccd^ 

ggi 

S-°  >, 
o  «  « 


£  bOjC 


■fl  §  bo  L. .  . 


;  ate 

JS5 

OmO>M23> 


H 


bo  4) 

.sa 

fH    3 

j.^  cd 
iOTj 
I 


-3  -O 

cd  c  cd 

4i   C  4, 

P£  P 

«2  « 

^5  * 


4        TJ 

a     cd 
a     4i 

4J       °      P 

c    ^_,   - 


W  0*( 
-3.S"! 

•3N 


"3  *3      "3  cj            o 

cd  cd       cd  C            C 

4>  4        4—            — . 

P  P     PN          N 

t:  u    u-o*    §^3 

4  4>        4>  sj        3  cd 

>U  >_>4iuC4 

Z:  4i  S  G~  J  41  «J  J 

co  a  «2  3  co  u-  a|g  ^ 

■8  O  ?!  h-O  J-O  Ofl  O-O-O  S-8  *  O^JJ 


?       -3  cd<U 

a^  4iPz: 
o  co  J   -co 


ct;o 


O' 


0 


2   'H-S 


3-3 

gel  IJ>?g3 

Jh   t,   4   O  h  •-  •- 

fcfeOOOKK 


s   ;2 

us 


oo^  4i  o'orr  o-S  ow  o  o  u  o~' 
HO    QEhootOnO    OOPOot    Sot 


4"0 

II 

g4 


OT  — 
_,  O 

cdn 

5^ 

i-HO 
NO 
OO) 
fr-C- 


3_ 

?o 

cd 
PQ  u 

41 

4)> 


O     PP 


bCJ= 
c  « 
"S  3 

ao 

OT 

^^ 
°  c 

•o  a 

Sot 


CO  4) 

3-3 
t-  >. 

bO^? 

55 


O  4) 

O  >'-•  4) 

>*  CD   •     C 
J-'HH  4  41      • 

a  .Sqc; 


^x1 


~ 
o 
o 

"E 

a 

■3M     • 
O  O     ' 

teft 

^.V   .(m'Pm 
Xg  X  X  > 


O  3 

o~ 


go    -fl 
O  u  •-  3  -3 


.S,Xo 


be^--  c  o 

C^XJ        4)5 


o 

03 
Og  coqJ 

^4)^ 
Op^!^ 
4°34JQ4 


4)  <p^ 


OoS4)4)Ccd       CCj    .3 

gjpp^KO     HPotO«1 


13 

:  o 
>> 

be      i  bo    s 
b   !   :c   icd 
t   iO 
aa  i     a    rt 

^OTdjcOT^.2 

Ho^goi.S 
_,j3  a>^  abo 

«2ep2k!> 


a 
o 

4)  c-—  r 


OCL 


!  3 
I  EH 

i  cd 

>»^ 

«-.  > 

3  41 

ti^  4) 

?~-3 


5P 


OOTS^Ocd^ 
o  cd  cd  4)  s  cd 


OT  X  3 

Cd  4>     :<C 

d 


4)*- 


.3 

acd 
op 


0>    ^  JB  OlO  t-  O        S-£0        4       ,q  C 


§2 


as 

C  cd—  3-^         C  — 

KJ>Qm    Kot 


o    a 


fc-   4  — 

«)Ko5B 

^^^^^  2o 

^TS      c  >  cd  t, 

Cd  4)  ^j  (j,  ^  U  4) 

^P^^^OPh      PnPiOTKOT  PN 


53 


ANNUAL  REPORT 


c 
N 

~  12 

CJ     « 

3    0) 

o     - 

U   13 

*   o 
O 

i 


o 
u 


13    — 

•o 


w 

o 
u 


sg  • 

£  s  'z 

»— i  jr  o 
Eh   c  c 

PS 

oc 

c 


o  2 


0  3 

a,  o 

£  E 

•;• e 

/^  cd 


CD 

a  s 

o     o 


£>  a 

o  Z 

CJ   « 

PS  £ 
w 

H 
CO 
P 

u 


co 

w 


be  : 

c    | 

©"EL 


o    . 

£o 

►  c 

rt  o 


at  £    a 

SO    cc    Ok 


01 

Q 
Eh  w 

o  * 

Eh 

Q 

£<5 


P 

O 

o 

O 

g5 


be 
CO  g 


CO 


^    bo     »— i 


Of 

h- 1      K 

<  < 
PS 

w 

PLH 

o 


o 

W 

o 


KK    tf 


tf    fr;p^ 


t-  c 

0). 
U.  bC 

CO  u 

w 

cu  o 
C  o 

or: 
•-a  rt 


tftf     tf     tftf 


c  £  a  ~  3 

C  £  TO  UH 
3 

H  "3  '33 

cc  K  S  •/.  v. 


P  o  £ 
.0.3 

<p  o  c 

TO      5 


Eh 

P 
O 

o 

W  5 

O 

< 


co  c5 
^  a 


Eh    5 

C^  * 

W 

PU 

O 


"hi    5 


O 

o 

o 

CO 

< 
Pm 


W  0 

J5  I 


t-  £  cv  £ 

0.5  bJ^ 

ft-a  bc-a 
o  ct  a)  ci 

-^ 


C  to 
v  bo 

•o  c 
c-r 


M 


m'O 


CO 


H  J 

5  Sw5^o 

W  d 

P5  2 

r  £       °    :  ° 

Ph  5    u    u 

?       3U0 


I— 1     > 


3-   O 
C  ^  0 


CO  0     ^3 


td    <D        S    c         be. 


O 


1— i  <« 

< 

P^ 
W 

o 


C      aC§ 
fH     £       °  n  N 

2  i  I  ■* 

O    I    |^S 

J-  3  w 
ri       X  O  M 


:-o 

!  ° 


i    O 

:    '  c 


^1 


O 

u 
p 

w 

< 


co  g 

M    3 


o 

hH 

H 
< 

W 

a, 
o 


o  w  c 


COLORADO  BUREAU  OF  MINES 


59 


O 

o 


l-H 

o 


2c    J 

o  rt  o    - 

o>.Et 


a) 

o     a 

o 
N     U     +, 


<U 


<D 


4) 


rN> 


:CC(D 

3  03  rt^ 


1  o 

cjhU 
*2g 


o 

-»  be 
o  ™ 


w 

£ 

^MbO 

— 

§ 

O 

8*2 

S 

L.^3 
i    rt    <» 

i— i 

a£a 

Eh 

.  ee  c 

< 

fcgp 

tt 

W 

Oh 

.*  >>>> 

o 

£j$a 

o3UO 


dec 


3tf 
O  3  o3 

fflWO 


X  bM       O 
H  O  O  1)1>  o 

P^OPQO 


3    w^ 

0)         -  c 

^  •-  o   -  w 

00     P 


X 


>  o>    r 

cq  to 


CC^,Cic0-m>C 
0)  <D0  4»r>(M  (3        i> 

UUnU^m'-     O 


fcJD    .T3 
5  K  (3 

3«6 


riUo 
c  c  be 


:X 


■-5   o>  CJ   w 


jj 

<y  oj  o3 


^.2a  c  o>  o  o 

uQwaooo 


«     o 


43  >>   lX  >>„  >> 

a          aO~  «3  a! 

w£^-5£a>,2  o3  03 

oSCC^C^C  >  > 

Si  <D  03^3  ov  o3  0)  4>  « 


>      o      *«* 

j    c     >  S  B 

rt  3  Bj  Pm  ►  > 
u  O  0)  o  O  0)  0) 

pHPHOQQ 


>     0 

cO 


a 
u 
o 
O 
bo 

5^ 

IP, 


<oB£>6 

03T3N]  o3 
^o3  o3    - 


►  t-  o 
o    a  o 


:ct-:    ao--;c 
w  a  o)  x  o  x  a^  r 

O    wH    OP    O    O    £ 


id 
>  c 

a  £  da  (uaoj 

OrtSoa^a 
a     m  03  > 

a)  ^  o  a>  o  m  ° 


o3  >> 

oa 


o     WK      w^ 


o  o 

o3  o3 


m   f 


c2o. 

x  03^  ao^  « 

o3  ^^  O  o3  a*    •    • 


:  gOr^a 

eg'*  ^a  o>w  «g  >  3 

'10 


a*2c. 


>  fl! 


HaSoxo^a   xm  mux 

1    i    1    !    1    i   :    i  :    :       !    1   : 


wa 

o| 
a^ 

OS 


xa 


^5 
0 

O    :bD 

I  el 

i=o^ 
-as* 

og.S 
Opg 

«a« 

03U 

-a 

a«? 

O  t,  <D     . 
X^ra  0 

§SoO 
UOO 


£52 


'x 


c  > 


a   a 


lis 

o         s-xO  b 

■  O  o3-^  ft  j"k„Q 

C   MOP^ac^ 

da  O  o-  »-iJ  ft 

aaaafuc^xw 


ft^c 

^a  >» 

°Om^£w 

^3  O  ^       P^ 


o 
O 
be     c5 

C        S3 


3       ft 

a  < 


60 


ANNUAL  REPORT 


(-5      W 


O 

u 


O  0) 

x  oJ 
WO 


tT  5*  «-"  ** 

4)  ~«  4)  4) 

55** 


O    ** 


O     O 


O 
CO 

ID 

O 


co 


o  § 
5  ° 

O  S 


x     x     a  x 

o     o     7:  o 


ok 

0  c 

c  o 

3  ^ 


8§oS 

~    -  -    S 

K    fc 


Cm  a 


A  3 


^  c 


2  -C 
o  £ 
o    J 


•o    :0 


CQ 
.3  ^ 

cd  C*-><{ 

§«&-§ 

.^o  °  ° 

X        C3°»3 

g  oa  _1  (M  p-^ 

CQco      £ 


CQ  J  COM  o  3 

•o  .S  "O  -o" .5  5 
O    OO    & 


5  3 
'O  4> 


o 

o 


6    € 


WbcJ     K° 
ed*M  .— 

K    P    K 


C        '        4>      ^ 


a    5 


o  a 


<5  cd 


p-j  4, 

O  u 

OU 

!     I 


CQ     CQ     O 


x 
M 

2  fr 

O  cd 

OK 


36 

2    *S«i    *5 

Cd  TO    TO  *j"S 

qj  u  0)  O)         c^= 

c  r  tT  tT-o  ^  2  . 

>5^3|o£ 

Ol  o'CQCQ    -S  cd-o 

O     OOcoCQ 


C 
CQq    O 


£x 


it 


®S 
COS 


o<<   >«: 


CO  4) 


^ 


cdT? 

.C  * 


^O 


bo 

2 
5^   s 


o^ 


W 

c 

c  o 
COW 

3  bog 

3  CO1-3  - 
t-,^  O  3 

O^CQO 


i  o 
O 
o 

.  2   ;  « 
he--    •- 

3  at  C.S 
.3  o  tc  S 

X  a>  4) 

fc.MX3  4> 

2oo> 

72U»-3!> 


t^  o 

Uc!53CJ 

2ss5 


w 


«2 
-3 


^a-> 
7.  v.  7.  ?- 


-3  -3  -O 

a 

"0 

Rj  crt  CU 

•5 

cd 

4>  4>  4> 

cd 

« 

JhlJ 

3 

J 

... 

ai 

, 

L.  u  u 

> 

h 

4)41(11 

U^UU 

>  >  > 

B 

a—  a  a 

WCCM 

3 

mCQ  m  m 

u    .  -  - 

'O'O'O 

c 

OT3  O  O 

Bj 

3^h  3  3 

000 

b 

^     O^J^H 

000 

P 

EhOWW 

5 

o 
u 

w 

< 

Q 


^^ 


0) 

S  4) 

cojCQ 

a 
u 
o 
O 

bo 

c 


o 

c£bc 

KCm3 

SH  3 

g-go 

Sgo 

t,'3^i 

4)  cTJ 

5^0 


*»   0)   «1 

i 


e  L? 

cd     Cm 

3 

as  >. 
2^^ 

04)0 

OCmCm* 


g  s 

0£ 


pj 


55    !  fi 


s 

CO    cd 


*j     -co 
O  w     CQUO 

CO 

M 
u 
< 

o 

CO- 

W  § 

S    CP 

S  b£ 
>;   cd 

"    3 


O  O 

3  tnj  ho 

3  3 
3  c  C 

Sll 

0-3-3 


ft.     V  2         rri     ,      I 


Cm 

o 


-3 

put, 
b  «s  «i 

KOO 


u  >>cd 

0|  £  to 


^3^ 

o*-» 
au  u. 

cd  0)  o 

uox 


COLORADO  BUREAU  OF  MINES 


61 


B      cb      cb      ed      as      bfl     eg 

O;  0/  0/  0/  0/  —  V 

j    j    J    J    ^    •-    -: 


S3 

o 


£     ££E     E£     £££ 

3       333       33       333 


e  c  c  c  e  c  c  c  c  c  c 

cc  cc)  cO  cO  cO  7i  ri  cfl  cfl  cO  ~ 

u  s_  -  ~  ~  i~  t.  J-  -  ^-  i* 

£  £  ppp  pp  ppp  p 


£  £  SEE  E  £ 

3  3  3^2  H  3 

C  C  CCC  "S  C 

CO  CO  Cv     Oj     CJ  CO  Cg 

h  s_  t-  s-  s-  (-.  u 

P  P  PPP  P  P 


3* 
C  > 


o 

tf  i 

pH       '  CD 

ft  oS 

•""5 


CC 
^  CB 
<D  CD 

So 

co.c 
I- 

"O  CM 
CO 

°i> 
u> 


2 


'J 


o 

.25 

p£ 
S.s 


Oh 

o 

CD  **  4J 


oo 


cc 

w 

is 


-2« 

in  - 

m.2 

-      >  s- 

Nfi   £   CD 

;  O 
O 


*      * 


6P 

fop 

"  03  O 

4»  CD 
C-m  > 

t,  o  c 
a>  o  <d 
>fcP 


CD  CC 


OJ     O. 


p    Sa 


JO       o 
O       3 


o  u 

O  cO 


b  eg 

cd 

!«£ 

fc« "  CD 

cofi 

i  6 

;0 


0§> 
-MM 

CO 

i  «  £ 

^ctc 

£«;2 


CDS 

CO 
c  c 

S| 

cu  v 

G^ 

CO  C 

OQ 


^5c 

CB   O 

•S3 


I 


c 
>  cc 

4).-. 

&^ 

CO -3 

Op 


Mm 


e-  ^-<m  Cw 

^       cO 

fc.  >  u  £  fcH 

cd  r-  a<  r*  a> 
>  CD  >  §  > 
c  C  c  r^  c 

cy  i- 1  CD  ^  CD 

IPoQccQ 

i        <«         CO 


o 
Od 

c 

'E  d 

Q03 

^c^ 

CDM 
EHpH, 


CO  CD 

CP^ 
v     O 

>>T3  cO 
CD  0  O 

PmO 


3 

It 


S.cc 


1  5 

51 

S        CO 

O     £ 


in 
u 

co^ 

!  cO  C    r 

^   >   CD   tC 
T!^      -CO 


Om 

o 


JmbU 


CO 
I^CNl 


H.ogco> 

ti.^M  CD^  CD 

oCcfl 


CN  l-t  CM  t— 


^O 


cjDw.rt 
Cctc 

—  .„  r  cd 

Q£   0 

-^'cd  i 

ScD-g^ 

2£^c 

o  0  £  CD 

0>wQ 


a 

CD 
CD 

c>»ccS 

Cw  C   CD  CD-t-i 
"O  CO -CO  »2 

O    OOtf 


6 

0 

CD  tn 

C-^ 

CD 
O 

.«   03 

Sq 

w 

CD^h 

O  O 

CD 

u  0 

CO 

cO,C 

CD  CD 

X 

Q4W 

?.  p 


O 

u 

< 


in  CO 

1    ^ 


a 

< 
W 

Oh 

o 


W  on^3  ow  o»2  oM  cdW  cd  g 
-  c  >,^*  c ,--  c   -  c   -  c   -  c  g 

'C  Z^  '*>'0  .^  'o  .^  'C  .«  T3 .—  ^  —  ^ 

■3'N  o  on  on  on  on  on  CD 
O     ^O     O     O     O     O     £ 


O    O    PO 


—  t. 


cx^: 

p 


c 

CD 

cort 

£0 

5^ 


>>c 
^^ 

^  CD 

CO   > 

00 


ofc 


P.    P 


£  >> 

S  cO 

offi 


53 

—  9 


O        08      "O    « 


2        i- 


X    X    % 


cO     ^ 


.c 

BD 

CO 

6 

X 

fc 

c 

X 

<v 

c 

CO 

: 

CD 

— 

CD 

fl 

— 

w 

•-5 

rr    n    rr 


CO 

O         r-        CM"^> 
O        00        MO 

f  T-H  CMT-C 


>   CD- 

■C-  3 

£So 


c 


CD 

2  bll 

—  c 


O     ! 

o  ; 

ac   ; 

e® 

—   K 

C  CO 
~-.  CD 
SP 

*% 


11 


§0 


c 

*j  c 


^       cO-^  0: 

CD  CO  CD 

P£       P5 


62 


ANNUAL  REPORT 


»  ©*^©  « 

O           >   >   -  >   >  r- 

3     2  :r  c  -  -  g 

"0      x  x  a  x  x  - 
o        --'"--•- 

t-      "Cd  •-'ca  5 

-1        o  ;  -  z  z  u 

COPOO  P 


£  . 

I  -X 

-  -  e  ■-  ~ 

-  Q  >  x  .^ 


H 

O 

u 

Oh 


x     >  r-  .-. 

D  ri  JC     -  ~  >■  ^  - 

-a      So    5^« 
*  -  _  -^  oPia     . 

-       r°  -  .^  ^o 


H 

O 

u 

PS 


< 


c/3 

g 

W 

u, 

frfirj 

£ 

- 

-  -  6 

o     —  a  s 

I— t 

jj 

rh          ra  — 

3^ 

lata   ( 
Brito 

lph  ft 

Knu 

£ 

a  - 

-   - 

fcfl5«i 

H 

- 

-  c  -    .  CJ 

_■  pg «  HJ  < 

< 

gaggj 

W 

PL, 

o 

^. 

e  '- 

1  -  z  z  Z. 

a   7     * 
£    8     ~ 


W 

PL, 

o 


-----  ;_ 

M  4)  *J  *J  4) 

2  cj3,2l  ~ 

-  ;.  -  -  "-'■ 
J_jJ22 


U  O  »  3  « 

DQ  O  W  S  X 


(.5 

a 


o  0>  fc.  t-  u        u 


c~    . 

6  es  bJD 

•  -2 

7  *  — 

93 

=  *i 

d-  x 
-    -  - 

ZZ  C  _,  u  u 


be 

c   . 

=  5 


*  f  °  o  « 

'_  -  X  X  - 


.   .  «jj 


ID 

O 
U 

< 

W 


2  E 

O     i— i 

S  § 

a  O 

5  ^ 

i  h 

S  < 
p^ 
w 

fin 
O 


D  O  ?  > 

~   /.  v.    li  JJ 

tfSSSoq 


5S 


E 

: 

7;    » 


H  a  m5 


rt-os 


SEES 

3  3  3  3 


£  £  £     £ 

3  3  3       3 


££££ 

3  3  3  3 


£££££ 

3  3  3  3  3 


£££ 
3  3  3 


CCCC       CCC       C 


££££ 

3  3  3  3 


£££ 

3  3  3 


C  C  3  C        CCC 

T.    ~     ~    Ti  ..    "    " 

u  u  u  u      u  u  u 


—  —  -  - 

-  .-.  -  - 

c  c  c  c^ 

a  a  d  si  a 

££££*! 

3  3  3  3  O 
CCC  CO 

a  d  a  a  > 

fc.    U   U   U  V 


—  -  —  — — 

-  -  -  .-  - 

C  C  C  C  C 
d  d  ci  d  d 
>»» 

£££££ 

3  3  3  3  3 


t.  u  u  u  u, 


—  — — 
d  d  d 
ccc 

>>> 

£££ 

3  3  3 
C  C  C 

d  d  d 

u  u  u 


£  £ 

3  3 

-5  -5 

rt  d 

c  c 

d  d 

>  > 

£  £ 

3  3 

C  C 

c3  d 

U  U 


c  cri 

0     Zr~ 

'Z'Z  c 

2  «  ei 

C  C  t. 

3  30 


c  c  S 
-      Dfl  a)  5 

xc«ii  , 

3  3  3 
-r  hj    -    -  i  - 

=     25c 


c 

tccc 
h,^  o  cd 

OaoO 
ccc. 

rt  3  3  O 

£tf°cc 

<tzlwc 

3  3        3 

'--^^^ 


:  «  o  o  T3 

=  =  c  c  «- 

CCC    rM 
\d  d  d*>  c 

'"    '<~    U    >    r* 

cOOC<g 
.£ -  -Bk 


:  c 
I  g 


T3  O 
C  C. 

a!  3 


O 

U 

s& 

X  3  1>^ 


:j 


01  <D  01 


~  -  "3        w       ,t  °  X 


ex 


££ 

3  3 

C  C 
aj  d 
» 

££ 
3  3 


U  S-. 

pp 


C  C 

d  d 

(-  u 


O)  0) 

>  > 

t,         — — 


1-5  o  o  o 


Oo 


M^°c 

cc      o 


MOO 
COCO 


2 


s-: 


W  =>S 


Id     i 


^  t-  ad 


CT3 

c 


I 


"O  *  c. 


y.       x  y.  y.       y.  y.  y.  M       y. 

Oi         OiOO         OOC/- 


W  w  Q  W  <l 


y.  y.  y. 

o  o>  o  rt  d 

<<  ".  <t    y   o 


.=  3 

Nh 

C  13 

O)  G 


c  ■ 
jz  a 

II 

Oh  C 
w  o> 

C  o    . 
■=■'-'{■ 

SOS 


•3    S 
pl  !*i 


>.  >.  >.       >.  >,  >>  >t 


~,~, 


c£c 

rt  -   - 


cccc 

rt  d  d  d 

d  d  d  d 
iii: 


I     l*it-     :'<Mooi7i 


>  f—  ^i         CJ 


22cc 


6  d  g  « 

T3  'O  "3  *0 

■1,  o   O  0/ 

.cc.ee 


///;/. 


>.  >,  >. 

—  —  —  t-  (- 

3  3  3  i,  i; 

-    -   Ed  -  « 


o  o  5  ! 
XX.x, 

0>  4>   O  ! 

ccc  : 


cd  c  -7  £ 

^  »  o  3  S 

C  3  c  3  w 

■  i    i 


6 

u 

bo 

c 

IS 


3        t. 

ffi  cCQ 
.  o  o 


>.  >.  >. 
BBS 

cd  cd  ei 

d  d  d 


•O  "3  "3      "O 
d  d  d      d 

jc.cc     .c 


cqUJffiUJtft: 


:  o  o  o     o  o  o     o 


CCC      5 


o  Oi  o>  :J^ 

">>>  c  c 

u  ^  ^  /■  y- 

j-  fc.  u  3  3 


: 


I    I 


£^i  i 

O  o  C  rt     ' 
^  C  5  ^  -i 


S  »  «  x  -.-r 

PQ 

C        o  o  0> 

"o  ^jSiS^ 

wSSSS 


c  c    . 
o  o  w 

^CjO  p 

<v  o  — 


■■i 


o>      o> 


£     £ 

cd      cd 


i  « 


o      c 
X     X 


COLORADO  BUREAU  OF  MINES 


63 


sssssssss 

333333333 


ssssssss 


3  3 


csoscscsascsososcs 

========= 

csoscsescsoscscscfl 

>>>>>>>>> 


'O'O'O'O'C'O'O'O 

======== 

cdcdcdcd.--:tr: 


C  = 

od  cd 

» 


£££££ 

3333D 

id  od  -  ad  r 
c  c  c  c  c 
cd  od  sd  od  od 


£££  = 

=  =  =  = 

od  od  od  od 

c  c  c  c 
od  od  od  od 

»» 


=  =  =  = 

33  35  33  33 


=         =   = 
=         =  = 


C        C        =        =  = 


<c  o 

o  — 
I**-1 

n  « 

w  c 

c-  33 


£££££££££ 

333333333 

c  c  '=  'c  '=  c  c  c  c 
cd  cd  si  ed  cd  rt  od  od  od 

G 


:  o  o 

=  C 
,  ^  3 
■T-s 


§1 
II 


a- 

3  be 


:» 


3  cd  tv 


^  <d. 


CC0C 
'   33   Cd- 
■~   '~- 

OOcCJ^-^u  cd 

soo'eH     O' 

Cd  r^  l-H  "0  -  -  -^  _  ,- 

>  C  K 

cd  X  *  cd  *  *  *M  * 

fipqpqompqfflwpq 


o 

o 

C  3 


c 

l.5p 

.  c 

5r>5  §  *-  C  C  — 

3^^  jj  <U  c  t-O 


- 


<u-rcd 


c 
o 

rt  cd  >> 


cdcecdSSS 


oa  ta 

SIS 

"i:v33-1c 

uommoofeuP 


c^  h 


3   * 


££££££££ 

33333333 

*C  "S  C  C  =  c  C  C 

rirtrtcicdcdcdcd 

PPPPPPPP 

o  c  ;  e 
3.2  i.2 

II  !!§§§!§ 

—  ^    i1^  o  ej  cj^> 

-  -  c  c  c 


££ 

3  3 
C  C 

od  od 

u  u 

pp 


£££££ 

3  3  3  3  3 
C  '5  C  C  C 

cd  -  od  od  - 

i-  u  u  ~  u 

ppppp 


o 


.0 


Cfl        'U   5   *"   IT  T3  ^ 

<m  cMu5om.sc  _-  =  _ 

-  -  3-c   -    ..-.cX  c3Po 


o  be 
C-o 

•-5  23 
T3  >»C 

C£  <* 

rrl    f      +"1 


^-oO«23?H^l30CM      O  <* 


2  fci  3M 

-     --O  o   . 

.2    u>-2«° 

OS  j*ocQ*i  « 


CQ-l-> 


O 

c  c  g 


5C£ 

^  cd 

Cv  Cv  O 


b$ 


=  S< 


S^f, 


cd 

■/. 

CD 
cd     -t     .  « 


UPO0QUW«iUI 


w  od  od  od      ad 

cd  cd  cd^£:    iJ  cd 


m  a  „ 

<U  CD  0   <-* 


*3^~ 
^i3j3^C> 
J^333  =  ? 


C  <U 
cd'O 

»H     C 

CO 


cdjS 
0,3 

So 


U  O  3-' 
^  ^.  -  "  " 


18 


£d 


S  C 


Pc3s§2 

:  -Z  .  r 
C1^  v  cs-S 

Oj  _•  <B    ^  .- 

OffiJ3-3 
cd  cd 


^  cd  cd  cd 

M  CC  W 

*^  r   *  -  * 

c  c  ^  ^  ^ 

■—  •— 

t*  t.  I*  t_,  s- 

0)  CU  0)  <U  0) 

-co  >  >  > 

C  c  cd  cd  cd 

■    '    -  -  - 


MM 


^ 


= 


0) 


^ 


i^  c  =  -U ~ 


02^2      ^Xir-  t,  o  0) 
a)  acd  ,1  cd  cd     .<D  MT3  0)X5 


££££ 
3333 

c  "3  c  c 

c:  -  -  r: 
u  u  t-  u 


«gS 

u  S  - 
o2^ 


^. 


Ocd 


o 

o>, 


be  a;  t- 


cg®a° 

•-  60  O  b  c 

^^!c§ 

cdy  C^bC 


-  od  «  od  - 

W  W         05  M 

O   !«()«) 

SS|SS 

o  Z.  ~  w  o 
>^3'C  >  > 
ci-£  c  c;  - 

Cy   3    0-    0-    w 

PQOch«PQ 

: 


cdcda3x:!-^;cu.-^^:^^:^;^-r:--.c  = 
OOOOOU-^^--     ^^^OlKKffi 


'-'  :  z 

o3  oS  cd 
bll-gOQOQcQ 

;-  =  c:  c:  r3 


CD    ►"  *" 

cd  >>,.£ 


fc-  o 

OjQ  ■ 

—   DO 


OS  CQ  OS  od 

uut+u 


«»       xt-3 

OOS«cm 


c  p;   o 


o 
-a 
cd     cd 

1-  C  s-  C 

-2  23  2 
uc°c 


^  3,5  c-3c~3 


V. 

C 

o 
i-O  cd  C      i      W 

v.  0  OS    *-"       t- 
nj  0  rj  co  to      aj 

-  >  HH  >     O        ■£ 

£M0C-     fe 
s  ~  g£  f     0, 

rx  cd  o   ©      cd 


^  cy  <u  ^*   <iv 

.-  u  ■-'-    > 

£  <u  cy  7    ^ 

5  >  >  £  .5 

-=  =  --- 


:^^o    o 


c  c  ° 

—  -  -  -  > 

o  £  £  >  k 

333-  - 


=  = 
3  3 


p  p  p  p  p 


C  CD   ~ 

h,gO 

c^  o 

0^£ 

•-'  = 
—  ~t  ■-    ^  t- 


=  = 

33 

cc 

Od  C3 

pp 

c 
o 


=  = 

3  O 
■"93 

U-3 

-  c 

t:u 


ers  <r      — 


= 
- 


cd 

bi 

5  so    « 


K   31 

CO 

o 

J  = 

u  c     ^  cd 


*! 


W    Qfc    j    ^ 


3  3 
cc 


J  ;o    ° 

cd      cd      0 


§    § 


S    J5 


64 


ANNUAL  REPORT 


O 

U 


Eh 

P 

C 

u 
< 


HS 


£££ 

3  33  33 

'-5  -5  -5 

re  re  re      re  re 

c c c_  c  c 
re  -  re  -  re  re 

>>>:>> 
B  H  B I E  B 

3  3  3  0  3  3 

"2 13  "2  «  =  c 

DQ   r!  ~  ***  ct  ct 
U  Pi  U  O  U  U 


£££ 

3  3  3 

nOVfO 

ci  re  re 
c  c  c 

re  re  re 

>>> 

£££ 

3  3  3 

's  c  c 
ct  a:  rt 


He 

3  3 

•5-5 

oj  re 

c  c 

d  re 

3  3 


i-  U  U         U  fc. 


t.         UUUOUL.  U   -    !-  t,    t. 

p     pppPpp     ppp     pp 


Per" 

o 
gP 


O 


c  2 

C  3 

r  a 

!i 

^  od 


c  :_ 

+30 

u 
Co 


rf  3^  ~  C  > 


X 


^    jo*    — - 

*ji-io!«KW 

:  0  ec  ,_  ^  -*i  ^. 


mC«K 
WoO 

.P    -co 
i-i  3  m 


Oo 


Oo, 


r£]  ^ 

St-'0 

6     <5    K 


re 
o 

£       £ 

% 

i— i 

H 

re 

< 

CO 

«        £ 

<. 

W       3     J 

g 

CU   5  S 

C 

O    3    > 

u 

4/p 

C 3^ =S^ 

k*S  ret:     g 
.Si-c  c-  r  rt  <D 

0  ®  GQ  PS  > 

S-  ^3  a-  c  —  cd 
re  -  .re  - ;-  aj 


,^c' 


.Q      w 
^  3  rt 

£^ 

3         U 

WPP 


*2 
od  c 

?  0 


re  re  re       cd 


i-  7.        /.  x  /. 

*d  ^  *r "r  — 


2 


.sssss   a 


*  s*c 


D<<$> 

,5  od  g**<-»  od 

rt  o-  3  a  a 

: 


K 


0    S 


.y.y.t 
-y/ 

B  -  c 

.    3  C  — 

»  C  B  a 

3  r:   ~ 

«  «  7. 


3  r:^ 


H 


I 

-r 

o<  a. 

ti-C  c 
C  3  = 


O 
U 


-3 

-c 

■O      'C 

>d 

•o" 

k; 

IS 

cd      re 

re 

re 

0) 

(V 

0)        0) 

<p 

<u 

J 

^ 

p   p 

P 

p 

(4' 

Ih 

t-'     t- 

b 

t-' 

CD 

<u 

<y        oi 

<U 

CD 

> 

> 

>         > 

> 

> 

^ 

!^ 

«        C^ 

!^ 



W  o 

W  cj 

W  qM  o 

Wo 

DQ 

-c 

-  C 

-3    -3 

-c 

•oi 

T3P 

-O .-  *C .« 

•o- 

~ 

c^ 

cN 

cNo« 

cN 

o 

0 

U 

O     0 

O 

0 

I— I 

H 

K 
W 

Oh     > 

O  I 


o   u 


>^  >^  Sa< 

O-  Cv  r-  O 

cc  t-  w  t-  te  u 

,^U  *U  Su 

£  £  '^ 


I  I 


o  r< 

1  § 

I  I 

: 

U  O 


<y 

0) 

o> 

0> 

T3 

-3 

"0 

-3 

ID 

<D 

CD 

CO 

4) 

<D 

CD 

o> 

X2 
3 
02  w 

0) 

rtft 

^JB 


o 

1  ^ 

2     8 


Eh 

o 
u 

H 

fa 
o 


cu 

O 


3  3 


3  3 

re  re 
» 

3  3 


Ct-       t-  U 

UP     PP 


It 

Ha  <i> 

^^ 

3    - 

re  >> 
i-  re 
O^ 


0) 

0is 


o®^  o 


o 

t-  bo 


2  S 


S       C^       3 

E 

2 


Ere 


Q£2  <D 

O  O  o 

re  o  re 

«-  re  r>- 


3 

~  o  ^ 

— "0  — . 

0)    _j  CV 


o  s: 


o    ' 


O 

u 


re     re 

3       3 

Ed      re 

>^> 

372  3 


(4    Ob 

POP 


OO 


Pfq  o  oi 
«  3 

3^1^-0) 

2>  .SA 


O  3. 


02O 


N 
W 
EH 


CO 


H 
< 

W 

PU 

O 


3c 

ore 

K«0 
0)  W 

KU 


3  3 
O  O 
>.  >a 

3  3 

re  re 
OO 

X  X 
X  X 

o  o 
[-,  t- 

oc 

•o    : 

u 

re    : 


1       CD 

.  x  > 

c  o 
PC 

6 
O 


■3  rf 

o& 

I* 

*j  3 


?5u 


0) 

e 

0 

T3  02 
3 
(-  <D 

I-  *j 

(1) 
bo 
u 

re 

bo© 

i^2 

4)  O 

pq 

OP 

<< 

mo 

££ 

COLORADO  BUREAU  OF  MINES 


65 


£££££££££££££££££££££££££ 

3333333333333333333333333 
CSSSS33S3SSS3333333333533 

B  £  B  £  E*  £  £  £  £  £  B*  B*  £  £  £  £  £  £  £  £  £  £  £  £  £ 

"c  s  s  s  c  s  c  c  s  c  "2  c  s  c  s  c  s  c  c  c  s  c  '5  s  s 

PPPPPPPPPPDPPPPPPPPPPPPPP 


£  =  =  =  = 

33333 


====== 

3  3  3  3  3  3 

■3  -r  ~  3  -3  ^ : 


3  3  3  3 
3  3  3  3 


=  =  5  =  33 

3  3  3  3  3  3 


~  3  3  3  3  3  3 


3  3  C  3  3  3 


o££££££££££££ 

.333333333333 


3  3  3 

-  od  -  - 


■z  z.  z  z 


^  ^  ^  ^  ^  ^  ^ 


0;SSS333333333 
>0ftdrfegc4cdcgcftcdcdcdcd 

wPPPPPPPPPPPP 


££££ 

3  3  3  3 

3  3  3  3 
7i  ci  d  ci 
i.  t.  u  t- 
PPPP 


££ 


3  3  3  3 
3  5  3  3 


£££££££ 

3  3  3  3  3  3  3 


-  -  -  _ 
PPPP 


u  -  _  _  -   _  _ 
PPPP^__ 


<j<j^<;^-<cQMcqp3mp3cqMmmmw«McqpQouuu 


j  aj^  3  t«  t- 

£^S^o"l,-000003ciO 

ououuuuQQQQQCP--: 


66 


ANNUAL  REPORT 


££ 

3  3 


C  C 
-  Cd 
>> 

ES 

3  3 
d  d 
-- 


££ 

3  3 

■d'd 

r.  - 

-  - 

3    T. 
» 

BE 

3  3 


u  u 


o 

u 


O 
O 

W 

o 

Eh 

o 


a;  3 


CO     s 


w 

Oh 

o 


=  n 

PQH 


3  3 

JCJ 


EE££E=EESSS££ 

3333333333333 

3355333333  -  -  - 

555555555333Z 
------------- 

>>>>>>>>>>>>> 

E'EE'EEEEE'EEEEE 

3333333333333 

ccccccccc  c'c  c'c 


C  3 


so 

3 

c  o 


0«c 

=  -~3- 


d 


00M( 

>  >         >   3  = 


^ 


0^  K 


££ 


CC0      fc":- 


3  =  5 


-.'  -  ~ 
:   cd 


c-H2«*    >~?£i:3 

.■-I  h    .  ;_  -  O  o  o  oe)  3    . 

QOfctfmjpHfa^oo 


££££££ 

3  3  3  3  3  3 
■3  'C  "3  "3  *3  "3 
3  C  C  3  C  3 

.-  cd  -  -  -  cd 

ee'e'e'e'e 

3  3  3  3  3  3 
'353333 

d  d  d  d  d  d 

u  u  u  t,  u  t, 


EEEE 
3333 

od  cd  cd  cd 

3  5  3  3 

-  cd  cd  cd 

»» 


EEEEEEEEEEEEEEEEE 

33333333333333333 


EEEEE 

33333 


'S'O'S'v'C'wt'CwIC'C'C'C'C'C'C  3J  ^  3^  "3  "3 

odcdcdcdcdcdcdcd  cd  cd  cd  -----  -  -  ad  cd  cd  cd  cd 

55555555555555555  53355 

d  d  d  d  d  d  5  3  3  -  -  -  -  -  -  -  -  -  -  -  .-  .- 

>>>>>>>>>>>>>>>>>  >>>>> 

£  £  £  £  £  £  £  £  £  £  £  £  £  £  £  £  £  £  £  £  £  £  £  E  £  £ 

3333 


5555 
a  a  a  d 

u  u  u  s~ 

££££ 


33333333333333333  33333 
5  5  5  5  5  5  5  5  5  5  'E  5  5  5  5  5  5  5  '5  5  5  5 
UUU.UUUU.UUUULUUUUU         U   i.  i.  L.  t- 


5  K 

d  3 

>  c 
.0 


CJ  3 

^3 


(3 

3 

T3  d 
5  > 
cd  cd 


5.20s 


d  d^  0 
>  >  3  > 

cd  cd  £  £ 


X.3 

'.CO 

-  5 

*1 


X  X 

c  o 


X  X-^  X, 

c  c  d  c, 


d    r  x     c 
*j  cd  2  O  cd  cd 

fc^^d^S 

„  ._  C^l  <M  00  M  fC  c-  £  l~  l~  t-  W    3       . 

r^oXXwXXXXXX-wXXXXrtSdOd 


4)        5 

>      cd 

<     u 

'  2  _ 

Pi  » 

0  ^t-" 

-  5  - 


o 

o 

-c 
g  tx 

-Sjs 

X  t-  CJ 

3  3  3 

MQfc 


o 

u 

be 

5 

5  6 

~:~ 

vj 

cd 


c 

c 

e 

T  be     d^O 
>  «-  3-  5^. 

3 


^^^  » 

^i:-^, 


^-1    ^ts 


J  •_" '.  -  - 


m  oj  v  i  y.  i  5  i        3 

Wioo>»c:'d«oiom2 

—   Cd Q  r-   O   fc.  —   4/   5, 

-~^i-^i.-^'^3.3       5"S 

-KC        iC-^QCt^v^        uCv£-5^ 

c-t-.^— -—  -    >  h    •        .  Oq-    edS-»S  C 

5  a 


>        fi  c  c     ts " 

r  --->•-  x  3  3  "      5  3  *  *  e  =>• 


es>   g 


ooMOS^Sfl 


>_  >,  •  bJ  bi  ix-  bi  bi 

-—-^333^35 
t-3-     >O0O«0Q33t 

L^'_/.JJJJjJ21fflO 


X3   -       ,3 

SriC5«JcdedededC«cda>a 


—  3  3  3 

y.  y.  y.  y. 

VII  0(1 


■  S  cMs  «U  g  2U  fcj)««  bo  be  bo  be 


^  a  bo  bo  bo  bo.5  c  2^^  2  2  2  2 

t.  e  c  e  c  >^  3  c B  c  e  k 


3  -. 

PQ  S  O  P  <  J 


3  5  5  5. 

d-  =  3  c  :  c  c--3^^:^:^.j:^.^, 
PQ  C  -  F*  '/.  <  PQ  •_  JhJJJ^JmSC  -  s  s  s  a 


-  3  a  j_ 
v  bcC  a 
^^    x 

0)  d  5  C, 

t.-H  d  aj 


a    e^ 

E  i£ 

-  1         3 

-  -  y.  C 

boC  1  x 

fill 


-. 

c 


x. 


U,'- 


PQ 

o  i 
o 

PQ«4 


'■-• 

3--    /    ; 
Ow  O  O 


:  «j 


^>.' 


>.  >. 


:- 


-  V  T    '•  if  3 


;:   -  y  ; 

-  ^  y.  w  5  3 

»>cSrtS'22,9,i:,o*g2 
b,  a  d  ,o  ho-g  g 


SgSS 

0/3.5 

£  E  ^  <     S 


r-    5    ^    4>   C 

y :  -  a 


teas 

i :  \i 


: 

•^  c  *.. 

!3S"H   3 

<  -  X  ^ 
4/  0>  <D  ^ 


cd 


333  — 

t,  u  u  u 

cv  oj  oj  a> 

5  5  5  5 


riCJG555550<- 

d  d  d .« .« .t-  o  o  o  o  o  c  3  d  ro . -.  •-  •  -  •  -  ■  -  ^ 


nrt72   2 

■3SM 
fcd5± 

.£^3-3 


COLORADO  BUREAU  OF  MINES 


67 


EEEEEEEE 

99339999 


£££££  ££££  £  eEScScESfi'EHfi'EEEEe'HSe 

3333P  3333  3  33333333333333333333 

ririasrictf  ajrtrfrt  ct  --------n:---r;------r:  ri  cs  < ---------  ------ 

C  C  C  C  fi  C  C  C  C  C  CCCCCCCC333333SCfiCCC  C3333  =  C3  =  C3C  =  33CC 

aj  rf  o3  c3  a3  ojrtrtrt  «!  cecdcBcdcBcotfcacdcatfcdcScscocscdcdcscQ  ----------------- 


£££££  ££££ 

33333   3333 


£££££££££ 

333333333 


S£5£££££££ 

3333333333 


£££££ 

3  3  3  3  3 


3  3  3  3  3  3  3 


C3CCC       CC3C 
o3  o3  o3  c3  o3       o3  o3  o3  o3 

-•-_-_    : _ 


3C33333S33333333333C   33333333333333333 
-----n-rt-X----------   --r:r:------------- 


>  3 


5^ 


^  "3  ^  C-  O 

O  <M  .t-  rc  o 

CI  CO    tn  OC  C\] 

O  C  rt  O  o 


X 


>  ™  d  * 

rf  o  >  >  r;  rt 


'fi 
S 

IS 

3~ 


1  r4"«r  rt  S  °  ° 


a> 


3, 


bc^ 


c  w  c 

o3.tl  rt 
>  t.  > 


P-P 


o 

3 


aC 


;pppg> 


3 


CCfO(MC- 


£  >>c  *c-£  «-^l  g  e-ot-SSk  a  Cw^oo  t  rt^^  cE  c  3  ES  B«S<»»fi<N  fr.fi  ©fig 


JS 


fc-  fc. 


0) 

bo 

"0    ■ 

'-  ~ 


iS  43 

U   O  W 

i<X  o 

<;  ci-5 


>3  3>      "5       rtfi.3       o3  We^tf* 

2  O  O  c£02«  0O0JO3  3.3oOoSE<aoOOca2  c£^>  09o^0900000^909o 


pfflcqpq^     x>     WW^CQOQ«»fflp:S;p^P5C3»^pP2M     pQCO^aS«C5KC«^C--'; 


o 

ct  y  (3 

■est 

£<£ 

<  .< 

2  «  6  cc8  c 

~  *  0  ~  r  ~  3 


*-  OJi 


(u£^KW  £tt  C  rt 


3        c->  3  -  c  fi, 


C      +■>—  -*  £5  S  «  w -^  —  CJ  —  *0 


Bh  C  E  £ 
.  -  O  &,  <D  ~  O  - 


<v^  3j  e 


b  fi  1 5  £ 

rt  rf  c     § 


a>  <u  fi  fi    :      £^C:fi 

>>    ^ rt      DjbobOEfi®eS2cfiS/5^ 

C.^^f^cs  -  -  r  z.  -  ~  -  -  -  - 

0.3-  ©5  £  ..SS^ofi  ^u  gus  « t„s 


C  C  C  fi  c 


C  03 
0  * 


no  g'O 


u 


3- 


bo    tj  >  bo 


C  a- 


-  -  :  -  - 


Z     -    w 


o3 


73  o5 


--i  3    - 


w0^3  30o9S93 


to 


N  M   S3    BO 

-33 


w« 


>  rt  rt  o3  <D  — 


I'd 

'  "£  E  3  o3 


C^^-^^3^ 

£Oooaoooo^+3 

CCqfc^Ti^;  o  o  o  oU  o3 

>-CT3'a'a  a£  £  £  £  o 

pjtfrt  tf  tfpjtf  tf  tf  tf  tf  OQMCQ  X  DQ  X  DQ  w  X 


- 

-  c  - 
=  5  c 

Eoj 


-d5^5 


-   r 


>>  i   >>  >»  >>  ™  tn   (. 

E5fififiOC«Jed 

o3^  o3  -  -_  j^^^^-_r~ 

^r  -  -  -  x  •-  be  be  b£  be  a-  a  '^r 

-rrf-r-r^       ^fi333i.-t.C^ 

3^333--;:::  -:--.: 


r^<_:. 


:C^C^ 


o  o 


«3 

.  aj  fi  05         .       C  ^ 

0  0  3^^^-     •  'Z  3 


=^- 


H?  0 


:-.i._  3 


Aetata 


-  SO 


i  C  C  3  -  -  ?  -  -  .3  7'       ' 


53 

3  C 
X  X  r/.rrrrrr-:»» 


.5  3 

-  3  -.-- 


68 


ANNUAL  REPORT 


3  3  3  3 

3*3  33 

-  -  Ed  ed 

c  c  c  c 

~    7".  ~    T. 

»  » 

3  3 

3  3  3  3 

aJ  a  oj  aJ 

00  DP 


33 
3  3 


o 

o  s 


3  3^ 


Eh    <  wcofJ^ 

£    0   HISS'S 

^     EL     KXgSB 


1  «j  3 

3       i 
CQ=<4  W 

^      41 
.£  u 


W  i 

£    2 


s  § 

o  - 


4  cd  0 

n.  t-  O 


3.w 

d  v  « 

—  ^  u 

t£  '/;  u 

t-  a>  o 


O 
U 

I* 
< 

o 


a 


*C  73      73 

-o 

73 

T3  3. 

73      73 

aj  d      cd 

sj 

eS 

rt  ft 

-        - 

a)  4)      <d 

a> 

0) 

4>  o 

-  .    n 

JJ   J 

J 

J 

JO 

-r- 

u."  u      tT 

u 

iT 

£ 

tT  £ 

4)  4)        0) 

0) 

0) 

0) 

<v  a> 

>  >        > 

> 

> 

> 

>  > 

MM  uM  (jCfi 

X 

o«l 

oDQCQ-OOQ  cJCQ 

-    -3     -3     - 

3    - 

3    -_r 

■O'O-  73.7 

--3 

-a. 

-73. 

—  73  73  0)  73-^  73 

""•  ""*  tC  *"  N2  ^""      ""  S3  ^  N!  ~  ~*  _.  ^  t^  ^ 

o  o      o     o      o     o     o  o     o     o 
00     O     O     O     O     OO     O     O 


3 


o!  od 


3  3 

OO 


^3 

^o 


'J 

I — I 

H 
< 

w 

O  of 

<v 

■V  3. 

3  >. 
faJD  0/ 

O  s- 

0,0 


w        "° 


bjo  O       3. 

CQCQ     O 


>>  >> 

aj  aJ 

u  u 

3  3 

o   o 
£  : 

3 
0 

O 

u 

3^ 


3  bC 

3  3 


So 


C^Pm 


3  3 
O  O 


ft 

0 


C  a» 

73   t. 

wo 


moo 


B2 


—  3 

a>  o 


3 
O  3 


^73 


3  3 

d  q 

0,^ 


hC      ^     72 

a;  c       c 

73      Cm 


>.     <-' 


ID 

o 
u 

PL, 


w 

w 
z 


o 

I — I 

H 

pa 

w 

c 


73" 

73 

a       73     73 

rt 

ft           ci       aJ 

11    "3 

O              4)        4) 

^3 

Jc 

O             J       J 

.  y 

£** 

£n 

U  c       i«       1- 

4)„         4)         4) 

>  t. 

>  c 

>N£  >      > 

~  i) 

—  4) 

DO  § 

Xfi  ft 

— <     .3. 
>>73  O 

"O  I"  ~  73'^  73"— 

oU 

^O^ 

o-2qNoN 

0 

»0 

0   00   0 

■f. 


5  ss 

4)  3 

O     10     < 


g  ^ 

O  O 

O  3 

ffl  « 


J=  3 

: 


4>  aJ 

"3s 


a3 


*2  <•■' 


73 
>> 

o  ^ 


•«    .3  11 


=«   o 


eg 


o<: 


:  :    : 

!  a)       3 

IS  s 

be 


od  ^     > 


COLORADO  BUREAU  OF  MINES 


0 

g 

w 

cl 
o 


V  CO 

kh 

CO  CO 
>> 

2'°" 
"0*0 


10 

0) 

ax 
03  o 


o 
u 


W 

•— I       CO  £ 

§13 


O       ; 

0  ' 

W    i 

1  c 

■*£ 

a>  & 

X< 


to 

c 

bo 

.2  3 

£1 


o 
u 

o 
u 

PQ 

o 

I— I 


g 

< 

PS 

w 


EEEE 

3  3  3  3 

"O  T3  "3  "O 

rt  cd  cd  cd 
c  c  c  c 
cd  Ed  Ed  Ed 
»» 

BESS 

3333 

3  s  c  c 

Ed  Ed  Ed  Ed 
-  -  -  - 


co  co 
XX 
v  <v 

<V  CO 


«5 


££££ 

3333 

'S'C'5'5 
id  -  -  cd 

c  c  c  s 

~    rd    ."    X 

ESSE 
33  33 

3  c  c  3 
C  t.  L  L 
PP2P 


•-5     PQ 


h'co      » 

5S|p! 

mm^ 


c  o 


C/3     a>« 


oa 

I* 

Cog 
^^ 

3  C  w 

C«  o  3 

?§:£ 

>"t  03  C 


c 
o 

cd  -x 
ft  ^_ 

X 


«*£ 


co  o 


CO  a) 


o„ 


*->  C  >»»$  ~  t-3 

.  co  cd^  cc  cd  c 


i  cd 
co  j^  co 


££££S 


XXc 

C  CO  rf 
0)  <ll  u, 

££2 


-EE 


<M   cdfj.3.3 

.  -3  cd  jC  J= 

u  5  <u  c  3 
3  O  «  —  •- 

moQSS 


CO 


8-s 

^  a)  3 


u  I 

W  M 

o 

o  . 

t— I  ft 

«  s 

od 


< 

W 

o 


O 

u 

H 

O 

cr; 


o 

125 

< 

w 

CL 

o 


O 

u 

w 

u 

< 

C 
< 


CO 

2; 


0*3 

c  id 

WO 


id 

"©•O  cd 

a» 

Ed  cd  <d 

- 

c  Ch-3 

. 

od  od   . 

CO 

^^  0 

> 

BSs 

Mc 

j  3  3W 

•-T3 

•O  id 

cd  1; 
CJ 
id  - 
bi  - 

6*S 

,  300 


—  a>  .    cd 
N  -  t  C 1 


,.5  c  c^-^  c. 

Ned  rt— 'M  «• 
L    L    filNL 


I-3.5  2-^.5  =--. 


N-SN^-SN 


DO  0  SO  b 


0 
> 

o 


co    r 

wo 
3  > 


=5 

C   Bj 
11- 


>        CM 

Cd         g 


x     *      cd 

3      — 

>     Cm     > 

co      <u      <v 

3^3 

C        -        5 

«   t:   x 

3    H 

cd     °o  c  cd 
3       -  3  fl 

O     £30 
pq 


C    2 


*j  o 
.  3 

k  9 


o    r;  3  o 
0 

u 

3 

o 


cd 

£  U'a 

5^3 

^    m 


cd  cd 

s  s 

3  3 

cd  cd 

3  3 

O  O 

mm 


(O  3 

3  cd 

3  3 

CO  O 

mm 


<dX 

i.  o 
U4> 

^Ucd 

Cd  _  N 
X  C  3 
k  cd  cd 


3^ 


u    Q 


•ift 

r^     3 


e.2 
om 


X  3 
O  O 

mm 


o 
U 

be 

3_^ 
3-3 

is 

3  O 


^ 


PL, 

o 


•CEd 

o  o 

um 


o 

-  0 


■  > 

o  £d 


co  cd 
3^ 

m^ 


3  X 

o  o 

mm 


S     5^ 


£3 

Ed-r 

^  CO 

>3 


3 

o 

cd  — 

S    CO 

mcc 


CO  IV 

Ed  Ed 

mm 


X  3 

0 


SS 


Ed   CJ 

g. 


m    SQ 


CO  cd 

.  CO 

Ed    . 


."      r  "Z      v 


■1.  cd 


Ed    0 

Sm 


<AX 

no 

p,  u      cd 


72 


ANNUAL  REPORT 


O 

U 


ID 
O 
U 

w 


< 


H 

< 

eg 

c 


££££  £ 

3  3  3:  3 

'c  3  "3  "3  >S 

od  -  -  -  - 

z  c  c  e  c 

-  -  r.  -  - 

eass  s" 

=  333  3 

._  ._  ^  ._  ._ 

-  -  -  -  ed 
•-  !~  U  U  S- 

PPP~  - 


££££££ 

3  3  3  3  3  3 

•C  -c  -r  -5  -r  "0 

-  Ed  cd  3  si  cd 

C  C  C  3  C  C 

-  -  -  cd  ed  cd 

£  B"  B"  E"  B"  B"  6*  B"  B*  £ 


£££ 

3  3  3 

ed  od  od 

3  C  C 

r.  3  od 


3  3  3 

od  od  cd 

u  u  u 


z  z  z  c  z  c 
cd  3  cd  ~  ed  - 
s_  •_  •_  (-  s-  s- 
PPPPPP 


££££ 

3  3  3  3 
•3  '-5  -C  -5 

ed  ed  ed  ed 

3  3  3  3 

££££ 

3  3  3  3 

3  3  3  "z 

od  od  ed  ed 

L.    U    L.    U 

PPPP 


££ 

3  3. 


r  ed 


es 


c 

-3  >. 

3^- 


od  • 


z  — 


C32i 


i- 


,£* 


-3      •C'C  3 

d      ed  cd  «y       ed 

-3     -    .£  C     . 

BSSBsUBa 

3  0  3  3  02  -J  3  C 

3  >  ed  ed-V^  cd  > 
s~  a,  t.  s-  c  kX  •_  es 

PPPPO     PP. 


££ 

3  3 

'•€•5 

es  cd 
3  3 
cd  cd 
» 

££ 

3  3 

3  3 
ed  cd 


-  i  -. ,_    so  ■*>•  IT.  •         *"  k> 

3  >  CvK   0,   3^ 

ticcoccc'    ::c-N:  -  : 


s-'u 

3  3 
3  — 
bflcu 


3 
3    _■ 


C£ 

0  3 

3  ~  c  PQ  S 

U  £  h  > 


>  fcc 


c.5 

"2  3 


>C  0 


ej 

.  c 
c  v- 

'-< 


K         -      H 


-       .3  "  - 


-    w 


<J  0      - 

to  '  £. 

1-3       »- 

~  z~c~ 


u  S  a,  O  eg  0  ~  &-«  u 


PCC 


•-«      ,-  cc 


p    d 


^£ 

CO. 


B* 


C   1-   r-   a 
3   g£   C 


x; 


m  c 


S  5,«j  5.2     otitis 


C  C  3  3  _ 

O  OJ  4/  0/  » 

bWttWE 


.3    o  c  c 


ow      — 


5#-  e  -      x: 


C       C 


Q  y.  K  y.   3 

o  ©  ®  «)  a 

3  y.  OC  y.  — 

•3   fc-  «-  t»C 

£  O  O  O  ed 


4-  o  o  o  *-  c,  .•■     Si  e  «  w  a 
ej  O  O  O  ej  OU  bflU  2  c  :  i 

^tftftf^tf«Btt5««6 


C.;.;.;=  «  J  ^  | 

;  -Tx  x  x  xx  PQ  ^  PQ  P  x  x  PQ 


lills 


s  fi' 


gZfcZ 

0/  OJ  4J  cj 
v  O  C  O 

Z  v.  </.  a.  3 

—  x  x  y. 

^  3  3  3  o 


"2  oj  fc  oj 

C   0  C  l^K  - 


go     * 

S5JSS 

d  r  tt  ex  tt'  a-  txi'  3  •-  >■ .  S  ,i 

-  h-;  ^  ^  ^  _  ^2  ^  ,-.  k*.  y-.  ^.  <-.  y-. 


eJfi 

c  ed 


3<'~ 

o  "g  c  «  b 


COLORADO  BUREAU  OF  MINES 


73 


ses 

3  3  3 

•3  3  "3 

C  C  3 
>>> 

BSS 

3  3  3 

C  C  C 

~    ~    - 
u  w.  «- 


fcft 
o 


X 


o 

4) 

o>    . 

5  B 

i  o  d 

:P^ 


Jsgss 


.  ft 
;  °  b 

!Q5 


tf  *  o  « 

:  °X  * 


o>    '    ' 

-OOO 

ft^^-^ 

°  °  °^ 
<u  —  —  co 


,u    s 


co  O  g  c 


sssessEesss 

3  3  3  3  3  3  3  3  3  3  3 

ccccccccccc 

tf,  :d  CO  cd  :0  CO  .-J  .t  ri  CO  rt 

Bssseseggfiff 

,3333  333  33  3  3 

jcceccficcccc 

i  Gj   X   7t   7t  7t   Ti   7t  r;   r^   ri   rt 

PP£PPPPP£;DP 


x 
a 


>^-*  CO 

p^* 


X?         3^rt<u<u  o>  <V  o> 


.o  cd  <u,2  "  o>  «  o>^ 
5  co  t-  >£  *  *  *  >"£  >•  o 
<U       030o0000o03 


o>  3 
U  o 


u 


<D^^^  O         «   C0~  £  ft 

«5  .«    &2°S 


s§li|s 


CO   CO      . 


a 
o 

>. 
c 

CO 

°  «  °  ° 

o  *  c  o 


o>  o 
4)  >> 

^°  ° 
^ft« 

ft£.* 
PCh72 


>.G 

a>  <u 

spq 


ooHg 

££  £■£ 

3d) 
XX  %  * 
cj  cj  ft  *- 


^  CM.* 

CJM  CJ  cj 


0 

fit  a 


bflcd 


"  o 

3     . 


72       3  ^ 

<D   CO   - 


I    CO  ^-    •-    •-    w    w  ►>, 


w33co^CBcd.4); 


o 
u 


CO 


3 
CO 
h 

u"3 


fe  3 
O  cd 

5> 


O         A       C 


3^       ^ 

COW   yC/2 


•O  *0  ^3  "C  "3 

CO  cO  cO  cO  cc 

Cl>  Cy  Cu  Cy  Cu 

J  iJ  J  J  ^ 


X  o  X  -^  72  y  W  cj 


2  go 

3^    : 
<y  o  ho 

pqco 


5s 

3  fcc 


SI 


o  ^2 


3  <U 


572 


(D+J 

boB 

CJ  0)  cd  O 

MO     P 

!  ! 


u 
V  3 
O  O 

S  ex 


o 


—-     _ r  ^_ r  b  —-  c    -  c    -  c    -  3    -  3    -  c 

^D        ^     c  ^  •-*  "  "~"  ^  »^*  ™  ••-«  ^  '^^  ^  •*"'  ^  *^* 


ooSooooooo 


^c  w« 


2    ^P 


Hco 


o  o 


o    • 


o 
So 

O  CJ 
X  w 


^>c 


PO 


3 
Ot3 


—  3 

F- 

■3  s 

72£ 

55 

rtTl 

®  r- 

3  c 

3S 

3-3 

t*"3 

o  ^ 

3i5 

oo 

-,£ 

o 

U  OB 

3 
be  co 
c_5 


°      i 


c:  co    3 

PS  « 


bo 

SS  S  -c 

3  3  3  3 

N   N  N  CJ 

CD  <U  <V  x 

GG  G  % 

o  o  o  Z 


CJ         O 
CJ        — 

3  5 


CJ  d> 

CJ        ai 

p  p 


CO      72 


O    «! 


■3  3 

°  S 

2  be 

3  -2 


be     bo 


Q    P 


§    M    <J    ^ 


fc    w    w 


S       S       ^       ^       Eh       £ 


76 


ANNUAL  REPORT 


2; 

ID 

O 

u 

o 
w 

u 

< 


CO 

W 
►— t 

PS 

PS 

< 

ID 

at 
o 

• — 1 

H 
< 
PS 
W 

O 


t- 

cd 

■* 

cd  a 

O  03 

0 

«J      u 

0 

<u 

« 

-    4 

(4 

0 

02 

c 

c 

3    a 

0      «- 

73 

0 

03 
<D 

s 

8 

43 

tone 
tone 
ypsum 
tone 

coo 

(4 

cd    - 

u     0 

c 

Cd 

C 

C 

a 

^cd 

PU     3 

"3 

O 

O 

"3 

"3  3 

e 

CQ 

0 

3 

DQ 

w 

wmOaj 

2m 

DO 

fecy 

o 
to 

I  5 


o  r^ 


Id 

O 

u 


9        I— ( 


S  « 

ps  * 

|D  o 

a  ° 

09 

o  a 

»— 1 

W 

o 


CO 

w 

I — I 

PS 

< 
|D 

o 

g 

<J 
PS 
W 

PL, 

o 


>* 

2; 

D 
O 
U 

PS 


0) 

o  o 


PS 

< 
g 

CO 

w 

I— I 

PS 

<i 

ID 

H        j      i 
PS 

s 

o     2  "§ 

cd       0) 

J     CQ 


ft  w 

°8   •  E  2! 

~  cd  o>  3 

g£ 

a-—  o  o 
•CCxs-c 

SSgtJ 

o^  o 
03     O 


o  o 
oO 
U 
i 


a 

cd 

g„ 
6.2 

O  u 
<v  3 

!a 

O  cd 

73  — 

8  5 

t.  ^ 

oM 
O 


X 


c 
o 


u  u  o 
eg  «bH"* 
S>     « 

O  O  *->  OcoQas  * 


gHgSg 

c 


d)  Om£  3  d 
*j  o  +j  cd  <y 
a>  cd    •  ^  u 


>£ 


I 

c  c  <u  o 

o  0  >  «r; 

1  1   1 


cd  w    : 

ft  a;    < 


0»J  1 

^3       CI 

»  or  >»  ij , 

c     r  *  j? 

'  a>  t  3 


3s35g>j 


c  c 
o  o 

W   73 


3   U 


ID 

O 

u 

< 

PS 

w 


CO 

W 
1 — 1 

PS 

< 

ID 

O 

1— i 

< 

PS 
W 
PL 

o 


55     !g 

o  ^^ 

U  203 

PS 

< 

Oh 

£  s 

-  S 

CO  X 

a  * 

PS  >> 

PS  s 

<  s? 


at 


o^ 


x  3 


V 

^ 

be 

3t 

Ocd 

Qu 

> 

5 

1— 1 

<J 

P^ 

H 

m 

PL, 

0 

be 

0 

O 

h 

O 

cd  cd 


o 
u 

Eh 

H 
ID 

o 

PS 


CO 
W 

h— t 

PS 
PS 

< 

<y 

o 

g 

PS 
W 

PL: 

o 


0«j 

bo 

S5oJ 

bo 

0 

^ 

cd 

>> 

^cd 

0 

3  bfl 

U 

O  3 

0 

Q  /. 

a 

COLORADO  BUREAU  OF  MINES 


77 


O 

o 

w 
w 
u 
<: 
t> 
o 
< 

CO 


O 

u 

PS 
w 

w 


B?    Pi 


!> 

cd  to 
m'u 

CD  ft 

Ph  O 


>— '         o 

H      2 


PS   r 

ps 
< 

0 

sa  * 

P 

cd 

|D    to 

o> 

CD 

Ph 

o>  | 

o 

to 

0) 

o  J 

£ 

M 

5  * 

1— I 

EH 

s 

h  i 

< 

<      i 

PS     o, 

PS 

fee 

C  3 

g    2 

o 

J-  o 

O  ° 

PHPH 


p 
o 
u 

PS 
w 
Q 

o 

pq 


co 
O 
O 
P3 

PL, 

o 


PS 
w 

PLh 

o 


CD 

S-r  i  i-l 

0    feS 


co  bi 


cd 

CD  bO-H 

ft  fH   2 

^  CD   O 


-Bfi 
co  i— 1 1— i 

CD      tn    U 

O     CD  CD 
CD  CD 


he  £ 
O  ^  cd 

CD     fi1-1 

as? 


H 

O 

u 


co  co 

CD  CD 
PhPh 


3   rrt 


3 

h— I 

CO 

O 
O   ( 

H 

<J 

w 

Ph 

O 
g 

W 

On 
O 


cd,c 
*o 

CO 
-O  3 

cd£j 

O  ^ 


cd  co 
.fliC 

CJ  CD 

cd  CO 

ss 

I 


M    ° 

PQ 


PhPU 


Otf 


Ph     Ph      Ph 


ft>     |  > 
O  w  co  w  co 

r^J   q  fcC  O   ^ 

Ph     ceo  c-o  c 

r,      *-  cc'r;  cc'£ 

LJ     °  ^  ft1-  a 

H-i      U  O  „  O 

O-^  -a  ^  -o 
O    §£S£o' 


CO 

O 
O 

PQ 

PL.     *% 


^m  Oio  O 

Oo^«w 
CQc<j       CM 


0  C 

rC— ; 


hQP2 


O  «pq    PQ 

^z  B  •     • 

Eh 

< 

P^  -g^ 

Ql  cd  t, 

o  tfU 


^  °  /S 

opq  W 

-o  +j 

ai-tj  cd 

cd  cd  CD 

^S  ^ 

c  c  -o 

CD   o  "* 

ftw  > 

^3  5 


O 
a 

p^ 
w 

Q 
O 


CO 
Eh 

i — i 

Ph 

Q 

< 

co 
w 


■o  ti 


< 

u 

o 
g 

p^ 

W     J   0 

PU        pi 
O 


i  >> 

o  ^ 


§  s 


CO 
H 

E 

Q 

CO 

w 

S5 


HH       °     ^  P      •= 


cd  cd  cd 

556 


Eh 

ID 

O 

u 

o 

co 
< 

PU 

w 
t— i 

CO 

H 

Q 
< 

CO 

W 

gMPQ       g 


CD  >  > 
Z,   Cv   CD 

p 

o 

o 

CO 

X  CD  CD 

< 

°PhPh 
P3 

hJ 

O 

^  c  c 

13 

cd  cd  cd 

o 

Q 

o 
o 

h— ( 

Eh 
< 

W 
Plh 
O 


o  o 


hh 


• c  5 
.  o  o 

^Ph" 


CD  CD  CD 

ti  cd  cd 


°^^ 

S-,   CD  CD 

cd  cd  cd 

CDCC 

J5  fcxfcx 

CD  C  O 

XXX 


< 

u 

o 

t— I 
Eh 

< 

w 

PLh 
O 


78 


ANNUAL  REPORT 


UO 


I       - 

o      S 


fe        i 


X 

Eh 

i — i 

Q 
< 


0g 


cd  0) 

;_, 

T3  t- 

o 

3fe 

0 

-I 

- 

■   ~. 

- 

'.'  ;> 

T3 

uw 

>H 

u 


o 

2    a    n 
H    I  g 

«    :  :: 

[£]_:=  = 

o 


3      DO 

v-     0  c 

:   fc  * 


O 

o 

o 

co 
w 

w 

•-3 

CO 

Q 

CO 


u 

O 
g 

w 

a, 
o 


>.>*>>>>  >>  >>  >1 

rt    fl    si    cd    ctf    cd    c* 

ouuuu    Guuouou 


♦J     <D 

c  > 
o  c 

S^ 
be  G 
c     - 

O   *J 


o 


C  Eh 

ft 


U  « 


4-  — 


d    41     4     V     -     C 

X  z  -  a  u  « 


r    .    jj    o   a>    jj 


c  ,5 
P  0 


S 


St 
—    8 

6  c 


H  ^  ^ 
0  c  F 


ft 

>. 
>.  sd 
ed  r 

r   O    -O 

*g  2 

0)  j.  5 


«i  O  C  J  J  tc 


«C    «    t~    l- 


S  x  x  x  x 

2    o    c    o   o 
£  33  >3  ffl  CQ 


oo 


*      ~  -  -  x  x 


o 
O 

ft 

u  * 
3 


c  o 
a-   a) 

CO 


^  t  "  t 

o  o  w 

t»  -o  -o  ^ 

^     DO  00  O 

u  fc<  ;> 

4)     o  O  « 

OUOP 


r      c  c  c 


DO 

.      * 


o  o  "c    g  rt  O 

'J  s  -z  ~  ^  'Z 


-     3    - 

—    '-5    yZ. 


H 

O 

u 

CO 
CO 

< 

CO 

EH 
E 

Q 

CO 

W 


u 

o 
g 

< 

w 
o 


ou 


rX 


Ho 
^^ 

PQn 

irt"3 


I     I 

!  ! 


rt  > 

c  u 
■-  od 

hx 


jtf    rt    rt    d    d    rt    si 

uuuuouu 


> 

0 

u 
o 

pq 
w 

zz 


i — i 

a 
< 

55 


< 
U 

o 

I — I 

Eh 

< 

0 


3  : 

a>  : 

3  i 
PU 

-  ■<_> 

t-  — ■ 


lO   o 


«o 


o   o   o  o 


a> 


<u    X   £   a>   a>   a)   4> 

3     0^3333 
1.    i:    X   Ph   Ph   Pw   Ph 


3 

o  -o  pq 
u  c 
P^  rf  oj 

sn 

O   h3   -3 

o   t:   cd 


3     1-5 

CU  "<  w 


5  * 

en  w 

t-     4)     4>     ^ 

^     C     C    "* 

s!!s 

U  W  M   K 


O    O    O 

u  u  u 


o  o  y 

3  3  3 

'O  -O  -3 

o  o  o 

u  u  u 

Qh  Ph  Ph 

U  U  U 

o  o  o 

2  2  3 

4>  4>  4) 

3  3  3 

PU  Ph  Ph 


o  u  u 

4)     4>     4> 

C     C     C 

o   o   o 
www 


H     N     » 


6  6  6 

SB  •-!    0    >.    >.    >. 

4>     4i    ^    ^     ^ 


L  L   - 


o 


Cham 
Meadr 
Nellie 
Rock 

a 

a 

: 

4>     4> 
C     C 

o   o 

'/. 

w  w 

COLORADO  BUREAU  OF  MINES 


79 


U   t-  Jh 

coo 

73  *o  'O 

c  s  c 
rt  c$  d 
XXX 


5 
P 

o 
u 

CO 

P 

CO 

Ph- 


w 

S 

CO 

Q 

< 

CO 
Ph 

co~ 


< 
Ph" 
W 

Ph 
O 


v 
u  > 

4)C 

>   0) 

0>M 


>M 


W§ 


2  K 

<»       . 

o 


c 
o 

5  ® 

9  3 


o 

Oc 
>>3 

O  OJ 

o  &- 


•v,  oJ 

P"1  X 

H  ; 

P  h 

O  f 

o  g 

§! 

<  a 
Ph  s 

<  S 

ps  S 

g  s 

CO 

Ph- 

CO 

<  f 

co  £ 

Ph  y 


4)  Hi 
>  > 

c  3 
00 


|5 

*    3 


s* 


3    . 


OS 

£Ch 


xn      03  co  «  cc  03  73 
ta_  bo  bo  bo  bo  bo  bo 

c2  ccccec 


H 
15 
P 

O 

u 

Ph- 
w 

Q 
P 

o 
Ph- 

CO 

w 

H 
CO 


CO 
H 

< 

Ph 

C0~ 


oa 


j -co 


3  t-  t-  U. 

OdHUI 

JOOO 

xfflKPQ 


C  c  C  C  a>    -  -  - 

03  JC  r^  r^  c  •<»«  so  <x> 

TIPh  s-  !-'(^'*"*,^ 

(Dk.  4)  <v™ 

4,_  cu  dS  O  o  o 


."  73 

>  C 

—  3 

xh 


'C  43 

O  3 


tf-M 

X^ 


3D 

he 


o  o 


"3 

3 

a 

u 
to 

3    ire 
o      <u 

oo  O  t> 

CO  +-1  CJ 


x  S  x 


"So, 


6  6* 

3  Cog 


03  73  C 

5   O  73  73^ 

2     -co  c 


*t:3 


§5 


x 


o 

125 

t-H 

Eh 

< 

Ph" 

W 

PLh 

o 


CO 

t-H       -C       ^ 

o 

i — i 

< 
P^ 
W 

PLh 

O 


O  O  03 

fcn     ti+J 

*->  ~       "r  ^  tt  a"^ 
Or;  O   C   Oh>£X> 

d    ■  a 
o     o 

3  3  C  3  S  .   3 


3 
.  <U 

a>  — .-  s  ,r 

2^^0h£ 
73-3^3  r;  c 

—  —  - 

^'O^  ft 

«  ^  <»  ZZ   U  rri 


0 

cj  cj  oj  si^ 


^j   u   U   U   U  f-T3   Sh  0) 
■— I    J,    Hi    5)   <D    (v  i- "TO73 

3 -a -COTS  tt  3  bC3 
00)430)433033 


I  43 


^O 


73  O 
3    5J 


O 

OU 


I? 


_J   43 


hj, — 

Ph-!'"! 


^§^' 


P 

O 

u 
w 
w 

u 


CO 

p^ 

W 
H 

W 

CO 

Q 
< 

CO 
Eh 

^ 

Ph 
CO^ 

1— 1 

s 
o 

Eh 

p^ 

W 
O 


"2  43' 


*-^;^  o      cc 


OSffi^^^SSS 


fC> 


43 

3 

rt  o 


^  43 


X 


5     P9 


^      d 


4) 

3 

c  c 

o 

U 


ft^ 

!  O 
3  4) 

<jp   03 
Ck4) 


P 

O  fe 

^3 

1X1  Q 

w  . 

o  n 

S  s 

J  s 


CO 

S  .2 
CO  5 


•-         03 


O 


to     ^ 

2  < 

4)  ^ 

fe     CO 
3    H 

PL, 


CO 

HH1 
t-H 

o 

< 
P^ 
W 

o 

3 

n 

01 

-3 


£o§ 


80 


ANNUAL  REPORT 


"CO  *C  "C  "C 

od  td  cd  cd  a 

o  o  cp  4)  cu 

.Ji-3  J  J  J 


G 

u 


cj     >  > 

T    xx  .  x 


£   'C'C.S'o.S'd.S'd^ 
CO    O     O    O 


Eh 

55 

!=> 
O 
U 

M 

w 
w 

u 

Ph- 
< 
w 

u 

»— I 
CO 

PS 
w 

H 

w 
co 

Qw  & 
^  .2  c 

co 

Ph 
CO* 


en  2*    5 


o  c 
OS 


o    (X  O 


1!   (■ 

3 

£ 

cd 

Jfc 

J 

£ 

«: 

X 

n 

u 

03 

be 

■— ' 

be 

B 

3 

o 

a 

£ 

Z. 

u 

- 

IB 

g 

<  9 

Pl,  c 

O  a 


~  rati 
od      e 

o    o  o 

►J         «    g 

2£ 


fc    S    h 


be 


3  5a 


h 
15 

o 
u 

Eh 

CO 

U 

55  *  a 


Ph 
w 

H 
W 
CO 

Q 

< 

CO     u 
Ph     J 

CO   a 

I— I 

§  J 

i— t 
H 
< 

W 

Ph 

o 


oo 

c  c 
cd  cd 
XX 

>< 
Eh 

o 
u 

< 

P  o« 

-be 

55  §2 


CO    S'o 
Ph   WU 

W 

.J 
W 

a 

CO£ 

y   "a; 

55  > 


L" 


cj 

Eh  *= 

<-j     C  cd 
<£* 

CO  C£ 


o 
55 

r_|  cd  cd 
<1  'cH'cD 
PChCQ 

W    IJ 

O  o- 

>    CX 

cd  c 


«2 


31 

Cy  rt 


Eh 

o 
u 

PS 
w 
> 

p 
55 

HH 

CO 
Ph 

W 

a 

CO 

p 

< 

CO 
Eh 
55 
< 

fin 

co~ 

-1 


O 

& 
>— i 

< 
P^ 
W 
Pm 
O 


RCN 

—I  <w 


i  > 

^  cp 

o 


o 
o  cd 


ft 

o 

rt'cd 
o  o 

ee 

(P  01 

££ 


cd  <u 


o 


Z  o 

So 


do  S7 


H 

P 

O 

u 

CO 

w 

p^ 
c 

o 

Q 


CO 

p^ 
w 

Eh 

W 

a 

CO 


•3  u 


£•3 

NX 


Ktf 


o  o 


be  bo 

c  c 


p  II 


CO 
H 

55 

<3 

Cm 

CO^ 


o 

55 
i— i 

Eh 
< 

P^ 
W 

o 


c  c 

0)  0) 

bebx 

« 


i 


tf« 


1*1  3 

•s 

C-3* 


4ti 


55 

O 

u 

w 
-1 
o 
< 

^  s 

KH       Cd 

CO   I 

Ph"    5 

H 

H 

a 

CO 

p 

<  , 

CO   o 
H    s 

►Z;   .5 

<    N 

Oh     ft 

CO"   H 

o 

55    c 

II 

pc;  o 
w     ; 

Ph 

o    : 


COLORADO  BUREAU  OF  MINES 


81 


I* 

o 
u 

O 

S 
w 


CO 

13 

W 

S 

CO 

Q 


CO 
H 

<J 

fin 


£gJS   s 

NUPm     O 


o 
C  C.J 

e  o>M 


co corn  C 
03  O  Og72 

UKWn 


O 
U 

P 

w 
Eh 

< 

o 


o 

u 

odd 

.     C  CO 

>>0>  0>  C 
t,  <y  0>     - 

£  0>  0)  *> 

*22£ 


CO 


M 

£ 

O 


c  c  «  3 

UOPmK 


*->  u 
S  c  « 

•■h  dJ  ** 
O'O'O 

c  c  c 

C  d  etj  d 

c  u  fa   N 

ijOOO 


35 


c  3 
nj  fa 

-C 

go 


£  g  rt    a 

3p£   E 


QQ 

5        I! 

«      Sal    S 

Eh 

^  i  fa  x     ° 

<J         a)  ®fl      fa 

CO        cSS     g 

eh   |ag  s 


CQP^-i     co 


& 

C0~ 

«    -da 

§  £!•« 

I— I      c  O.^  ^ 

Ph    ~M~fa 

W 
Pm 

o 

o 

u 


?s 


«  5 
J  3 

Q 


H 
O 

u 


CO  c  CO 
.oJ 

-oj-  -a. 

o^  o' 

0  O 


►h    *    « 


o 


W     o     §' 

pq  pq   <© 


faH 


CO 

Q   1 

CO    g 

s  i 

CO^  P 
I— 1 

a  * 

<J 

pcj 
W 

Ph 

O 


+3      o 
C      X 

U    P 


d      «  C 


<v 

X 

o 

'O 

tn 

o 

V 

o 

A 

pq 

0 

T3  — 


o 

S 

Hi? 
o 

<n 

ioCO 


c    -5       S 


43 
U 

oU 


"O       *0       "O  T3 

d      cjpej  ed 

4>  .    o-  »*  a>  a> 

t."  5;  f-"  5  u*  *• 


o   o   o      o 


-M  +*  O 

o    u    J 


o   u 


o   o 


*8  O 

oU 

o 


>,  ^  ^ 

5   5  S  2 

>  ^  K  o 

■S   g  ^  ^ 

>  c 


£     O     W     co 


S3*. 


o    ' 

o 

0 

X 

ffiw 

w 

c 

c 

c 

>>cj 

>» 

<« 

01 

fa  AS 

fa 

>d 

2 

OPU 

o 

a 

*o 

0 

0 

0 

0 

-a     •a 

O   .     Oi 


a,  -a* 

■So  i5 


oNoN 


O   |    S 

co  ^  55 
O 


fa^ 


CO 

PS    g 
w 

Eh 

W 

co   Sg 

Q  2s 
Z  "3© 

co 

^  sis 


CO 


gco 


--:         i— i    .« 


Eh    £u 

< 

X 

w 

Ph   -"£ 

O   ^d 


.X  c 


O 


= 

o 

WW 


82 


ANNUAL  REPORT 


O 
U 

O 

co 

►~3 


O    B 

O    t- 
^U    C 


o 


13 

c 


rj    w  o 
63 


Q 

< 

CO 
PL 

CO 

h3 


r.  ^. 

I-  i 

A  fa 

c  - 


cC    w 


O     E 


CO 

k-3 


i — i 
H 
< 
PC 
W 

Oh 

O 


D 

O 

u 

O  ~  " 

CO  ©  o 

6-,  K  o 

63  2  s 

►-3  ~ 

z  B  1 

HH  PQ  £ 

CO 

§  1 

5  \i 

§  I  § 

W  i  ~ 

Q  j  ? 

I  6  l 

CO  £  o 

H  A  >. 

<  *  ! 

:J  l,  rt 

PL,  «  « 


CO    o 


-co 
c  c 


a 

w    w 

o       : 

fa 

w  u    ; 

0) 

4     ! 

> 

t-  >    : 

c 

£  c  i 

a> 

Q 

c  *   : 

4;    <~*            ! 

- 

QflT  ! 

-d 

> 

4)    ; 

s 

c 
o 

♦J 

bj 

11   rt 

^3      ! 

u 

.  c 

pq 

Krt 

o 

c3| 


t.O 
.0 

Jo 


m   otf 


bi 

c    2 

c      s- 


eg? 

-       '   . 
- 


a.  J-1""  t-  ' 

in    pq 


PQ 


c  oi 


4!  t- 


PC  - 

o 


O 

u 

63 
< 

i— i 
CO 

63 
H 

63 
CO 

Q 

CO 
H 

< 

P^ 

co^ 

-3 


< 

63 
CL 
O 


?  • 


•a  u 

4)   > 


4)N 

a  - 

CO 


^*  O  >>^J      *0»0  J'-O. 

O    S        mOccO 


4  > 

So 


J    u 


s5  I 


X 

■O  e 


S       2 

cC  A 


X.  •  cC  — 

i-i  oo  ^ 


o 

o 

3  be 


<<  c 
:     c8g 

°  u  «-. 

■oc  c 

QQ  2  g 

C        -4) 

cC/=^  s- 

0.„   4 


o6 

c  rt 
x  —  >  t- 
po    t: 

S  0)--  X 


4 

> 

rt 

(- 

- 

« 

s 

o 

s 

a 

7. 

£ 

^O   -   4 

x  c     5  u 

«  cc  o  c  t. 

r^   o  3  Ph 


H 

O 

u 

< 

PL, 

< 


CO 

63 
H 

63 

S 
CO 

Q 
< 

CO 

H 

k3 

Ph 
CO^ 

-3 

k3 


>^3 


u  o 


b£r« 


<:  w 

Oi-i 

°s 

.N 

x£ 

e  2 
CO  c 


o« 

S3 

ccPh 
h 

3  cC 
QJ 


Eh 

63    5  ' 
PL    ^ 

O     <f2 

do 

2S  o 

■o     £ 

rt  cC  ; 
C  4-c 
cc-    - 


O 

u 

pel 


CO 

pc; 

63 
H 

63 

S 
CO 

Q 

CO 

H 
•J 

Oh 
CO" 


o 
Xl 

w 

PL, 

D 


2 


as       cC  C 


4>         4 

o     Si 


10    ; 


CC-Q 


m   ^    ° 


COLORADO  BUREAU  OF  MINES 


83 


to 
P 

O 

u 

< 


CO 

w 

H 

co 
O 

<: 

CO 

< 

PL, 

CO 

»J 

►J 
i— i 

Eh 
< 

w 

Pm 

o 


o     *o 

Q    > 
£     B 

at  a 

co  £  d 
i-  ^  u 


c     c 

•-9        •"» 


O    O 


o 

Eg 


CO 

Q 

to 
< 

CO 
Eh 

< 

Oh 
CO~ 

o 

I— I 
Eh 
< 
Ph* 

w 

o 


CO 

Ph- 

W 
Eh 


P 

8 


H    £  co 

p 

O 
U 


P 
N 

W 
H 

to 
Q-. 

<H       O   O 

»-h   CQQ 
CO 

p^ 
w 

Eh 


co  3 


CO      ri 

O 

Q  a 

CO 

<H       «    O 

J    o'l 


CO 


i— ( 
Eh 
< 
PS 

W 

Cm 

O 


o  M* 

CO  o 


CO 

Q 
< 

CO 
Eh 

Ph 

co~ 
►J 


O 

to 
i— i 

Eh 

w 

O 


£     £ 

3       3 


Eh 

to 
P 
o 
u 

w 

CO 

O 
O 


CO 
Ph- 
Eh 


c  s 

co  »- 

>  3 

S-,  CO 


3  C^  c 
i-    r>    _    rt 

co  co  £2 

5S  So 


CO 


o 
to 

Eh 
W 

PU, 

O 


cfl  cfl 

Cy  0/ 

eg  e 
3  cj 

o  o   o   o 


iJ  eu  hJ  cy 
u  °  J  a 

>  >^>^ 


u 

>< 
< 

o 

"  CO 

CO 
P^ 
W 

CO 

p 

to 


CO 
Eh 

to 

< 

Cm 


fc-       u        u, 
3       3       3 

o    o    o 


c 
o 
>,    S3 


2    5 


"  b£ 

£ 

>. 

fctS 

CO 

- 

CrH 

0) 

CO 

co 

IS 

> 

p; 

cc 

Eh 

Eh 

o 
u 

o 

^\ 

PQ 
W 
P 

PL, 

5    I 

0) 

CO  3 

P^  ^ 

w 

Eh 

CO     « 

S    S 

CO     -( 

Eh   a, 

Pu    Si 

c 
CO 


O 

to 

i — i 

< 

Pm 

o 


84 


ANNUAL  REPORT 


O 
U 

w 
w 
u 

o 
< 

co 


co 

13 

W 

S 

CO 

Q 

W 

H 

< 

Oh 
CO 


t— ( 

H 
< 

Pu 
O 


J     o 
o    i; 


to  a> 

t,  o 

2  « 

0  s 

n.  C 

^  O 


O   p 
Q 


O     rt 

w     o 

pq 


2  s 

o 


oNoN 

o   o 


H 
53 
ID 

O 

u 

ID 


<1    s     c 
CO   2    2 


CO    m    m< 

w 

H 

W 
CO 

Q 
< 

CO 
CO 


h    b 


»    I 

I — I      T3 

K 

W 

Oh 

O 

0) 


>      >  £ 

S08g 

>H       oNoU 

Eh    O    O 
ID 

o 
u 

w 

o  I 

i— i    .2 

<J  o  - 

CO  "*  3 

,_  x  3 

Z  o  <y 

S  M  H 

CO 

w 
H 

w 


CO 

Q 

CO 

< 
PU 

co~ 


I — I 

H 
< 

W 
O 


-u   s 


>H 

H 

S 

be 

ID 

•0 

o 

3 

u 

X 

H 

a 

t— i 

m 

5!CC 

Co  "O 


2  >  > 


CO   ^£§1 

>-»       -  >  N  «> 

S5   £c2* 

(—1  <u  c  o 

W 

H 

CO 


5* 

CO       3 

H    c 

£  t 

<  p 

co~ 


o 


a* 

fl  o 


O 

H 
< 

W 
PLi 

o 


s  a 


m 


CQ       Oh 


o       3  O 


O 

u 

w 

w 


CO 

H 
W 

Q 

< 

co 
H 

< 

Oh 


co  q 
S 

o 

w 
o 


ID 
O 
U 

P 


CO 

w 

H 

w 

§ 

CO 

Q 

< 
co 

H 


CO    ,rt 


5  t 

w 

Ph 

o 


o 

3 
-3 

o 
o  o 


si 

S  «£ 

•o  5  c 

M  o  ^ 

cx5 
U 

O  13 

o 
03 


Eh 

O 


CO 

cr; 
w 
u 


QO 


it:      • 

w    .2    So. 


§      &■ 

B     3^J 

oj    crc 

o  »- 


COLORADO  BUREAU  OF  MINES 


85 


23 

o  o 
OH 


^H  O 

"2  > 

>  c 

W  0> 


H 

|3 

O 

o 


o-«-> 


"Oh 

PL 
1—1 

o 

»— I 

3  03 

< 

s  i* 

o   iS 

.— C     03 

35 


o  s 

o 
W    « 


CO 

w 
o 
< 

Ph 

o 

I — I 
Eh 
< 

w 

Ph 

o 


to 

t- 

(h 

0> 

0) 

0 

* 

03 

2    i 

S 

Sh   C 

3 

pq  b 

1      ! 

Oh 

E^ 

-o 

=  1 

— 

q£ 

n 

fc  - 

§1 

o  s 

Pk 

CO     o 

Ph    5 

B  § 
o  s 

<     3 
J     o 

E  u 

.       o 

O   g 

<H        N 

Eh 
< 

P^ 
W 
Ph 

O 


o 
u 


13 

CO 


CO 

Ph- 
w 

U 

< 

PL, 

o 
g 

< 
Ph" 
W 

Ph 

O 


Mo 
be 


CO 


o 


O   O   O 

c  c  c 

c  c  c 

*J    3PP 
"  U  u  u 

O     o   O   O 

CM    c3  o3  o3 


2  w 


H 
13 

o 
o 

w 
w 

p^ 
o 

PS 


6  ca^co 

O  s_  o 

WEnpq 


O  o  o 

O  W  01 

^  W  3M 

o       ° 

2  cue 

03  c3       o3 

»H     &C®  bO 

O       .r-     ft-r* 
G     .£      (-,3 

C    o  d  o 


p 

<J 

o 

Ph" 

3 

www 

w  cc  cc 

o 

o3  c3  o3 

+J 

ChCLP-i 

03 

KICK! 

0 

o  o  o> 

J 

Cfifi 

o  o  o 

y^     ! 

o    : 

o    : 

d    | 

s-     ' 

3 

c 

•S  i 

c 

o3 

t- 

5  o  o 

2  c  c 

<D 

a 

^cc 

C 

ggg 

«H 

o 

03 

o 

M  o  o 
»  3  3 

rt 

0*   C  w 

z 

g   W   M 

O  oi  o3 

h 

;>> 

Eh 

13 
O 

o 

Eh 

kJ 
W 
Q 


o  t  c 

>  ^  3 


>  J- 


^  > 

c  > 
^^ 

t-'fiS 

t"    ... ' 
03^ 

ffl      t- 


Eh 

13 

O 

a 


Ph   U 

OS 

3 


u    P 


^       03 


^       o3 

PQ     K 


Eh 

13   : 

o  6 

^      3 

O    § 

CO     u 

EI 

s 


86 


ANNUAL  REPORT 


IV  0) 

CO 

. 

B  B 

c 

B 

B  C 

C 

c 

•j 

3  3 

>» 

>» 

>>>> 

>, 

3 

3 

^ 

E-E- 

r 

cd 

_    » •■ 

cd 

h 

tH 

"*J 

i-  - 

f 

■j 

CP          £ 

S 

i- 

J_ 

'I 

a, 

-   . 
cd  cd 

T3.C 
*  al 

:t 

b     &J3 
S     to** 

ex 

0 

cl 

£ 

IQ    1' 

5"S 

* 

£ 

-  = 

— 

E~ 

EE 

E 

» 

cc 

«^ 

09 

w 

i 

&0 

be 

■ 

w 

c 

B 

0) 

"Si 

X 

O 

'u 

bi 

c 

a 

fee 

ft 

c 

H 

-Ba 

B 

GO 

H 

cd 

cd 

3 

0 

00 

43 

3 

c 

P 

0 

b 

c 

o     S 

S  • 

o 

u 
1 

5£ 

^  at 

cJ 
;-  l 

y 

1) 

3 

CD 

c 

0 
■J. 

Q     * 

c: 

3! 

S* 

noq"2 

- 

0) 

c 

^  OtH 

- 

X  c 

X 

O 

Si? 

> 

Oh 

S 

g 

sSg 

7.- 

l-V 

M 

>H 

Oco 

X 

>H 

~, 

Jl 

ph    pq 

cA 

> 

Eh 

>< 

< 

Q 

Eh 

c 

ID 
O 
U 

< 

Oh 
< 

6 

O 

o 

< 

C      Q 

O 

Eh 

O 

u 

< 

•-a 

< 

6 
O 

c 

0 

1  e 

Q 
< 

O 

u 

0 

U  c 

bflZ 
c  t 

b 

.2cr 
r  C 

ID 

O 

u 

b 

5  0 

•~  — 

09  U 

u 

CO 

g 

ID 

o 
u 

c 
11 

CO 

w 

ID 

H 

< 

■'£ 

o 
t-  c 

8  4 

o  > 

U  P 

e 

< 

co 
w 

:     S 

o 
3 

SO 

U 

ID 

N 
W 
H 

O 

•7. 
4 

O 
Eh 

O 

J. 

< 

Oh 

90 

c 

c 

S  i 

Ih 

1 

-  :- 

c  « 

J 

&5 

7 
23 

M  5 

- 

^ 

§ 

G 
c 

03 

7. 

- 

D 

— 

CO 

« 

O 

- 

TJ 

Q 
< 
O 

0 

it 

T 

Ed 

D 
- 

1/ 

- 

- 
s 

oj; 

0      u 

tf 

J 

-o  a 

-  fa 

I  9 

CO 

0) 

.  ft 

2  »c 

1  1 

Jh 

CQ 

S 

0) 

&H        J 

B 

c 
B 

3 

4 

C 

Si 

- 

1)  s 

i£ 

z. 

nh 

O 

a 

- 

► 

•w,_ 

>. 

> 

>. 

- 

2  & 

Eg 

R 

0)        ^ 

:^3 

0) 

- 

■Ox 

^ 

C      43 

£ 

j^ 

:  s 

•3        B 

y, 

:i 

C     be 

:r 

t/. 

t.  c 

cd      c 

: .- 

- 

:      3 

1 

- 

E 

h 

K 

DC 

E 

a 

33 

tf 

E- 

COLORADO  BUREAU  OF  MINES 


87 


o 

s 

Cos 


<»0 


§1 


>H 

P 

H 

p 

o 
u 

o 

CO 

ID 

►J 

u 

u 

w 

3 

U 

ID 

o 

1— 1 

X 

S- 

3 
O 

< 

s 

§ 

U 

fc 

3 

c 

ID 

0) 

> 

>h 

< 

2 

C/J 

3 

s 

cocSaJctJcSciJoSaJciJoJoSoSod 

O       C/       Cw       C>       O       C  -         -        _         _        1»       QJ 

nJcScdaJcdd.aJciJctfcdeiciJcd 

Z.ZZZZZZSSZ^S.^- 
oo'o'o'ooooo'oo'o    t 


j 

Cfl 

c 

fc 

S 

O 

i> 

i— i 

Eh 

n 

< 

tf 

r- 

W 

c 

Ph 

! 

c 

O 

IL 

r 

c 
c 

c 

cc 

c 
+- 
t 

1— 

3 

o 
o 

a> 

t-H 

c 

X 

c 

•c 

w 

3 

JJ 

J 

- 

<D 

p 

z 

3 

-r 

J 

Eh 

»- 

5 

a 

X 

-J 

^"5 

£ 

»— 1 

Q 

c 

a 

c 
c 

-c 

c 

t- 

3 

5 

4S 

3 

- 

IB 

3 

3 
O 

'- 

A 

C 

c 

C 

^ 

> 

0 

O 

3 

O 

** 

E 

«? 

00 

^ 

fl 

'C 

C\ 

«© 

ed 

■   h 

oo 

- 

O 

re 

!* 

3 

•-5 

O 

o 
> 

t> 

UO 

"Z\ 

2 

C" 

c 

lit 

00 

■-: 

> 

•3 

C 

< 

Ph 

x 

X 

X 

OG 

X 

X 

X 

X 

- 

«J 

c 

c 

C 

d 

c 

S- 

c 

O 

!Z 

o 

0 

- 

u 

£ 

£ 

PC 

CQ 

£ 

PC 

c 

PC 

cq 

oc 

pq 

pq 

£ 

C 

Q 

£ 

c 

u 

< 

c 

W 

c 

c 

tf 

0 

o 
u 

3 

b 

c 

c 

c 

d 

C 

6 

c 

C 

c 

bd 

o 

Z 

c 

CJ 

- 

c 

c 

fcj 

^  C 

bo 

c 

I 

3 

0 

1 

v. 

- 
,3 

c 
c 

c 

> 

3 
0 

"- 

i  .: 

a 

"E 

i 

a 

3 

- 

bt 
C 

c 

£ 

o 

1* 

c 

^- 

^ 

P 

g    , 

jU 

~ 

u 

- 

<* 

•8 

'I 

-• 

I 

c 

o3 

~ 

^ 

c 
c 

c 

c 
c 

DC 

a 

> 

■>   "c 

0) 

■- 

o 

3 

6 

c 
- 

'7. 

- 

- 

c 
C 

c 

c 
c 

> 

•  \ 

Li 

: 

-  - 

33 

§ 

- 

<v 

u 

- 


